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FCC  PROPOSES  NEW  EXPANOED  PHONE  OANOS 


The  FCC  has  just  released  its  long- 
awaited  proposal  to  expand  Ihc  high- 
frequency  phone  bands.  The  move 
came  after  many  long  months  of 
poring  over  petitions,  proposals,  and 
comments  submitted  by  interested 
amateurs  and  groups.  The  petition,  if 
passed  without  change,  would  mark 
the  amateur's  first  move  into  a  licens- 
ing system  that  is  truly  based  on 
"incentive"  rather  than  "punish- 
ment." 

FCC  Secretary  Ben  Wapic  said, 
"The  Commission  believes  that  some 
expansion  of  the  ,  . .  telephony  sub- 
bands  is  desirable."  He  stated  that  an 
exclusive  25  kHz  segment  of  each 
phone  band  would  be  set  aside  at  the 
low  end  for  Extra  class  use.  Ih  justi- 
fying this,  he  added,  "The  modest 
number  of  U.S.  licensees  of  this  class 
should  not  significantly  affect  foreign 
telephony  operation  therein  and  the 
greater  possibihly  of ,.,  (working 
DX).  should  be  an  incentive  to  qualify 
for  the  Extra  class  Hcen.se. 

With  the  exception  of  the  7  MHz 
band,  expansion  of  each  of  the  cur- 
rent Extra/Advanced  reserved  sub- 
bands  is  propo.sed.  Expansion  of  cur- 
rent General/Conditional  subbands  is 
proposed  in  four  bands.  Expansion  of 
the  28  MHz  phone  suhband  to  provide 
a  similar  pattern  of  Kxtra  and  Extra/ 
Advanced  phone  subbands  Is  also 
being  proposed  by  the  Commission. 
Appropriate  modification  of  the  7  and 
21  MHz  Novice  subbands  is  included. 
A  28  MHz  Novice  band  is  being 
proposed  as  compensation  for  the 
proposed  reduction  in  the  21  MHz 
Novice  spectrum.  Because  of  the  hghl 
occupancy    in   the   surrint   25    kHz 


General  and  Conditional;  All 
authorized  amateur  privileges  except 
those  exclusive  frequency  operating 
privileges  which  are  reserved  1o  the 
Advanced  or  Extra  class  but  including 
operating  privileges  in  the  7075-7100 
tHj  band  with  telegrapliy,  and  with 
telephony  when  located  outside  Re- 
gion 2. 

IVovice:  Those  amateur'  privileges 
designated  and  limited  as  follows: 

Radiotelegraphy  Is  authorized  in 
the  frequency  bands  3700-37Sfl> 
7100-7i50  (7050  7075  when  lo- 
cated outside  Region  2), 
21100-21200  and  1815Q-282S0 
kHz,  using  only  type  Al  emission  and 
145—147  MHz,  using  radiotelegraphy 
emissions  as  set  forth  in  §97.61. 
Amateur  Extra  and  Advanced:  All 
authorized  amateur  privileges  includ- 
ing exclusive  frequency  operating  au- 
thority in  accordance  with  the  follHw- 
ing  table: 

Frequencies  Cla*s  <jf  lieenw 

3500-3510  kHz  aiithoriied 

3750-3775 

7000-7010 

7150-7175  Amateur  Extra  Only 

14000-14010 

14150-14175 

21000-21010 

21200-21225 

2S350-2S375 

3775-3875  kHz 

7075-7100 

7 1 75-7225 

14175-14250        Amateur  Extra  and 

21225-21325  Advanced 

28375-1 8500 

50.0-50.1  MHz 


Pacific  Coast 
Hams 

Set  Shifted 

Parts  2  and  97  of  the  Rules 
dealing  with  the  sharing  of  the 
1800-2000  kHz  band  by  the  ama- 
teur radio  service  has  been  amended 
by  the  Commission  to  modify  the 
avaUflbiJity  of  the  frequencies  for  use 
by  the  amateur  service  on  a  shared 
basis  with  Loran  stations.  The  action 
becomes  effective  April  13,  1971. 

The  Commission  action  was  in 
response  to  notice  from  the  Coast 
Guard  that  certain  cluuiges  in  the 
Loran-A  radionavigation  systojn  arc 
necessary  for  implenientittion  by  May 
1,1971. 

Parts  2  and  97  permit  the  amateur 
service  to  use  the  band  on  the  basis 
that  it  shall  not  cause  interference  to 
the  Loran-A  radionavigation  service, 
tliat  it  shall  not  be  n  bar  to  tlic 
expansion  of  Loran,  and  is  ^'subject 
to  cancellation  or  to  revision.  In 
whole  or  in  part,  by  order  of  the 
Conmrission  without  hearmg  ..." 

The  changes  provide  modifications 
in  the  Pacific  Coast  IVcqucncy  seg- 
ments to  shifl  amateur  operation 
from  the  higher  frequency  segments 
to  the  lower  frequency  segnionts 


LED  Crystil  Growtit  Oevekpient 


E  X  perim  e  n  hi  1  gii  llium-phospide 
crystals  have  been  grown  for  the  first 
time  at  Motorola  in  Phoenix,  Such 
crystals  are  the  starting  material  for 
the  fabrication  of  green  light  emit- 
ting diodes.  A  modified  Czochralski 
technique  is  used  to  "pull"  the 
crystals  from  a  mollen  alloy  of  the 
two  elements.  High  ambient  pressure 
(=  1500  lb/in.')  is  required  over  the 
melt  in  order  to  compens;ite  lor  the 
unequal  vapor  pressures  of  gallium 
and  phosphorous-  Without  pressure, 
the  phosphorous  would  rapidly  boil 
off,  and  no  useful  crystals  would  be 
formed.  The  high  pressure  reaction 
chamber  is  housed  inside  a  It)  ft 
diameter  safety  tank,  and  growlh  oT 
crystals  is  monitored  remotely  on  a 
TV  screen.  Estabiishiiig  a  liigh  vol- 
ume capability  in  the  production  of 
exotic  materials  such  as  giillinm  phos- 
phide is  a  necessary  part  of  Motor- 
ola's continuing  expansion  in  the 
Held  of  optoelectronics. 


ANTIQUE  WIRELESS  and 
RADIO  DISPLAY 

A  fine  exhibit  of  nnliqiic  wirvlcss 
and  radio  equipment  is  on  dij^pluy  iil 
tlie  Aerospace  Museum,  0iilbcia  Park, 
San  Diego,  California.  Tlic  members 
of  the  San  Diego  CliapteT  of  QCWA. 
under  the  chairmanship  of  Jim  Hiirlli 


=  txz  MKS  Er;-i 


W6KC0,  have  iiistsiilcd  this  Liiiiijtitf 
display  which  i^hould  lie  of  mtercst  to 
tilt;  general  public  and  ediiCiUlonnl  for 
the  many  school  children  who  visit 
this  fme  rtiuseiim.  Things  cil'  interest 
include  3  display  of  c^irly  radio  ttibc.s 
from  landj  sea  and  aircraft  equipment 
and  a  model  1920  wireless  slalion. 


Hunger  Hikes  Need  Hams'  Help 


On  May  S  and  9,  1 97 1 ,  in  more 
than  350  cities  in  the  U.S.  and  40 
others  around  the  world,  inilhons  of 
private  citizens  will  be  w;ilkinB 
through  their  local  connniuiities  in  the 
\ 


certified    record    of   the    miles    they 
walked. 

In  every  Walk  there  is  need  for  a 
commLmications  network,  preferably 
mobile,  that  keeps  track  of  the  Walk 


Extra  class  CW  segments,  the  FCC 
statedj  reduction  of  each  of  these 
allocations  to  10  kHz  is  proposed. 

The  specific  rule  cJianges  proposed 
by  ths  FCC  are  as  follows: 

Authorized  frequencies  and  emisi;ions 


Frequency  band^ 

1.800-2.000 

3,500^.000 

3.500-3,750 

3.750-3.S75 

3.7504.000 

7.000-7.300 

7.000-7.075 

7.075-7.100 

7.100-7.150 

7.150-7.225 

7.150-7.300 

14.000-14.350 

14.000-14.150 

14.150-14.250 

14.150-14.350 

21.00-21.45 

21.00-21.30 

21.200-21.325 

21.20-21.45 

2S.00-29.70 

28.00-28.35 

28,35-29.70 


MHz  Emissions 

Al,  A3 

Al 

FI 

A5,P5 

A3,F3 

Al 

Fl 

A3,F3,Ab,  F5 

Fl 

A5,F5 

A3,F3 

Al 

Fl 

A'5,  F5 

A3,F3 

Al 

Fl 

A5,F5 

A3,F3 

Al 

Fl 

A3,F3,  A5,F5 


According  to  a  recent  article  in  Ele- 
ctronics, the  FCC  and  the  White 
House  Office  of  Telecommunications 
Policy  are  about  to  disclose  detailed 
plans  for  a  study  of  the  use  of  the 
radio  spectrum.  In  preparation  for 
the  study,  OTP  has  already  asked  the 
Interdepartmeiit  Radio  Advisory 
Coirinittee  to  prepare  a  statement  on 
the  nature  and  extent  of  the  govern- 
ment's use  of  the  spectrum.  Since 
large  blocks  of  frequencies  are  set 
aside  for  exclusive  government  use, 
the  consensus  is  that  the  committee's 
statement  could  lead  to  provisions 
for  nondefense  agencies  to  share 
their  frequencies  with  private  users. 
The  study  is  a  part  of  a  long-term 
progi-am  that  should  "lead  to  a  more 
rational  use  of  the  frequency  spec- 
trum." 


Radio  Comes  to  Aid  of  Girl 


^Reprinted  from  Dfillas  Times  Herald. 

An  emergency  call  from  Soiitli 
America  answered  by  a  Dallas  ham 
rpdio  operator  may  save  the  life  of  a 
small  Colombian  girl. 

*'I  feel  she  will  be  okay  here  in 
Dallas,"  said  the  mother  of  8-year- 
old  Monica  Rosada  who  will  soon  be 
operated  on  in  Dallas  for  a  serious 
liver  ailment. 

Monica  who  may  need  a  liver 
shunt  operation  checked  into  Child- 
ren's Medical  Center  Tuesday  after  a 
22,000-miie  diagnosis. 

It  all  began  Sunday  when  ham 
radio  operator  John  Adel  intercepted 
a  call  for  help  from  Earranqullla, 
Colombia.  Monica  was  crticially  ill 
and  losing  blood. 

Her  motherj  Mrs.  Mariela  Rosada 
wanted  to  bring  her  to  the  United 
States  for  the  needed  operation. 

"I  was  afraid  to  make  the  opera- 
tion there,"  said  Mrs.  Rosada,  ''I  wa? 
afraid  of  post  operation.  And  some- 
body told  me  there  was  a  good 
hospital  here." 

Thanks  to  Adel  and  medical  per- 
sonnel in  the  United  States  and 
Colombifi,   Monica   arrived   in   Dallas 


Tuesday  and  had  doctors  and  a  hos- 
pital bed  waiting  at  the  Children's 
Medical  Center. 

Monicas  family  doctor  sought  a 
ham  radio  operator  in  the  Dallas  area 
to  see  if  he  could  get  in  touch  with  a 
Colombia  doctor  he  thought  was  hi 
Dallas. 

"Another  ham  radio  operator  cal- 
led nic  Sunday,"  Adel  saidj  "and 
asked  me  to  help  him  with  this  call 
for  help  from  Colombia,  We  took  the 
call  and  got  in  touch  witii  tlie  doctor 
after  finding  out  he  was  practicing  in 
Wichita  Falls  now." 

Then  the  ham  radio  operator  got 
the  two  doctors  together.  They  diag- 
nosed the  girl  and  decided  she  need- 
ed to  be  hospitalized  immediately. 

The  Wichita  Falls  doctor  then  con- 
tacted another  Colombia  doctor  in 
Dallas  for  him  to  make  the  necessary 
arrangements  for  Monica  at  Child- 
ren's Center. 

Dr.  Carlos  Esquivaj  from  a  town 
only  100  miles  away  from  the  little 
gill's  hometown  made  the  arrange- 
ments. Dr.  Esquiva,  a  resident  at  St. 
Paul  Hospital,  also  was  on  hand  to 
meet  the  youngster's  airplane. 


APOllO  lAONCH  PARIICIPA1I0N  WANINB 


The  Cape  Kennedy  Amateur  Radio 
Society  conducted  its  special  launch 
for  the  Apollo  14  mission  on  Jan- 
uary 31,  1971,  despite  attrition  of  its 
members  due  to  a  layoff  occurring  at 
the  Space  Center.  Approximately 
500  calls  were  handled  by  the  club 
members. 

Founded  about  five  years  ago,  the 
Space  Center  Amateur  Radio  Society 
at  one  point  had  as  many  as  40 
members.'  At  present  the  society  is 
down  to  8  members.  During  previous 
launch  operations,  as  high  as  2000 
calls  have  been  taken  hi  the  24  hours 
fohowing  the  launch.  The  peak  was 


reached  during  the,  Apollo  1 1  launch. 
During  the  Apollo  1 2  launch  they 
received  approximately  1300  calls, 
about  900  were  recorded  for  Apollo 
13,  and  at  this  time  about  500  calls 
for  the  Apollo  14  mission. 

The  reduction  in  the  calls  was  not 
due  to  the  number  of  amateurs  at- 
tempting to  contact  the  club  station, 
WB41CJ,  but  rather  due  to  the  fact 
that  the  club  was  down  to  only  two 
tKinsmitters  on  20  and  40  meters, 
and  the  fact  that  they  were  reduced 
to  four  operators  plus  a  visiting 
amateur  who  assisted. 

News  Page  One 


largest  constructive  show  of  grass- 
roots concerji  about  the  problems  of 
hunger  and  poverty  that  the  world  has 
ever  witnessed.  In  conjunction  with 
the  U.N.  Food  and  Agriculture  Organ- 
ization (FAO),  the  American  Freedom 
from  Hunger  Foundation  (AFFHF)  is 
sponsoring  the  International  Walk  for 
Development  Weekend  tJirough  the 
local  organizing  activities  oT  its  stu- 
dent Young  World  Development  com- 
mittees. Effective  radio  communica- 
tions both  within  and  among  the 
individual  Walks  is  essential  for  tlie 
safety  and  success  of  all  the  Walks. 
Hams  nationwide  are  being  asked  to 
participate  on  the  local  level  in  this 
world-wide  effort. 

The  Walk  for  Development  is  a 
program  proven  around  the  nation 
during  the  past  five  years  m  its  capa- 
city to  raise  funds  for  foreign  and 
domestic  self-help  development  pro- 
jects. Moieoever,  it  is  a  good  means  to 
motivate  a  whole  community  into 
learning  and  doing  more  about  the 
catastrophic  problem  that  the  mal- 
nourishment  of  one-half  the  world 
graphically  represents.  Whole  com- 
munities are  drawn  together  to  co- 
operate in  the  effort,  and,  in  the 
process,  generation  and  apathy  gaps 
are  bridged. 

A  Walk  works  like  this:  a  local 
group  organizes  itself  to  conduct  a 
pubhc  information  campaign  —  giving 
speeches,  printi]0posters,  distributing 
brochures  —  and  to  recruit  Walkers. 
The  local  committee  also  maps  out  a 
Walk  route  —  usually  20  to  30  miles 
long  —  that  winds  thrdu^  the  city  or 
countryside.  Each  Walker  is  lespon- 
sibile  for  soliciting  his  own  sponsors, 
each  of  whom  pledges  to  contribute 
an  amount  of  money  —  from  a  few 
cents  up  to  a  dollar  or  more  —  for 
every  mile  successfully  completed  by 
the  Walker,  On  the  day  of  the  Walk, 
the  crowd  of  Walkers  begins  early  in 
the  morn  ing  on  its  trek*  hiking 
throiigliout  the  day;  then  they  cohect 
from  their  sponsors  according   to  a 


along  the  route  and  handles  all  tlie 
traffic  that  deals  in  emergency  and 
organizational  information  as  well  £ts 
information  on  food  and  medical  sup- 
phes.  Such  a  situation  would  probably 
be  most  effectively  handled  by  a  radio 
network  of  2  meter  FM  mobile  and 
based  rigs  in  conjunction  with  a  re- 
peater. Where  these  are  lacking,  one 
could  also  use  nets  of  6m  or  40m 
mobile  rigs. 

Beyond  the  individual  Walk  net- 
works, there  is  another  dimension  to 
consider.  A  feeling  of  common  effort 
is  present  among  all  those  aronnd  the 
world  taking  part  in  that  day;  in  a 
sense,  however,  the  realization  of  this 
fact  is  largely  Umited  to  paper.  Com- 
munications between  the  participants, 
both  In  the  U.S.  and  in  the  rest  of  the 
world  would  really  create  a  live  esper- 
jence  of  international  unity,  and  allow 
the  walkers  to  sense  the  dimensions  of 
their  present  efforts  and  their  future 
tasks.  It  would  greatly  enhance  the 
Walks  to  have  national  and  inter- 
national radio  communications  b  e- 
tween  different  Walks,  and  between 
the  Walks  and  the  projects  they  are 
supporting.  People  could  exchange 
words  of  thanks  and  good  will,  send 
messages  on  the  progress  and  outcome 
of  certain  Walks  and  sense  a  unity  of 
common  action. 

In  order  to  facilitate  such  a  ven- 
ture, it  might  be  helpful  for  hams  just 
to  be  listenuig  to  their  sets  when  they 
have  free  time  the  weekend  of  May 
8-9.  From  that  net  frequencies,  con- 
trols and  timetables  will  evolve  as 
needed. 

If  you  or  your  club  are  interested 
in  helping  out  and  wish  more  infor- 
mation about  the  Walks  in  your  area, 
please  contact  Mike  Donoghue,  Mary- 
knoll  College,  Glen  Ellyn,  Illinois 
60137,  (312)  469-4500,  or  Mary  Ann 
Mason  of  the  American  Freedom  from 
Hunger  Foundation,  1717  H  St., 
N.W.,  Washington,  D.C.  20006,  (202) 
3S2-6727- 
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HAMFESTS  and  PICNICS 


The  Yellow  Thunder  Hamfest  71 
will  be  held  at  the  Dellview  Hotel  in 
Lake  Delton,  Wisconsin  on  May  23^ 
1971.  Afternoon  programs  will  in- 
clude MARS,  WATS  ARPSC  and 
others  with  a  banquet  in  the  evening. 
Tickets  are  $5  in  advance  or  55.75  at 
the  door.  For  further  information 
contact  Kenneth  A.  Ebneter,  K9GSC, 
822  Wauona  Trail,  Portage,  Wisconsin 
53901. 

The  Wabash  Co.  ARC's  third  an- 
nual hamfest  will  be  Sunday,  May 
23,  rain  or  shine,  at  the  Wabash  Co. 
4H  fairgrounds.  There  will  be  activ- 
ities for  all  including  Bingo,  Flea 
Market  (no  setup  charge),  repeater 
talks,  fihn  and  slides,  and  an  amateur 
television  talk  with  demonstration. 
Food  will  be  available.  Admission  is 
$1.  For  more  information  write  Bob 
Mitting,  663  N.  Spring  St.,  Wabash, 
Indiana  46992. 

38th  ANNUAL  WESTERN  NEW 
YORK  HAMFEST  &  VHF  CONFER- 
ENCE, Rochester,  New  York,  May 
15th.  Activities  start  Friday  night 
followed  by  full  day  of  programming 
with  outstanding  speakers.  An  added 
feature  is  the  huge  flea  market  cov- 
ering an  area  of  6  acres.  New  loca- 
tion is  Monroe  County  Pahgrounds 
on  Rte.  ISA  jiear  Thruway  Exit  46. 
Send  for  map  and  program.  Registra- 
tion $2.73,  Advance  Dinner/registra- 
tion 56.75  before  May  10.  Mail 
check  to:  R.A.R.A.,  Box  1388, 
Rochester,  N.Y.  14603. 
The  17th  annual  Breeze  Shooters 
Hamfest  will  be  held  at  Wliite  Swan 
Park,  Parkway  West  near  the  Greater 
Pittsburgh  Airport  on  May  23.  This 
is  the  "largest"  amateur  event  in  the 
Western  Pennsylvania  area  so  plan  to 
attend.  Plenty  of  free  parking,  large 
amusement  park  for  the  XYL  and 
harmonics.  Talk-in  frequency  is 
29.00  and  146.94.  For  additional 
details  write  D.  J.  Myslewski, 
K3CHD,  45  McMahon  Drive,  Irwin, 
Pa.  15642. 


(winner  takes  pick).  Bring  your 
equipment  to  swap  and  auction 
(bring  your  own  tables,  pis).  Pre- 
reglstration  51.00,  regular  admission 
SI. 25.  Pre-registration  send  to  (or  for 
more  information):  Art  Hartwell, 
2630  El  Segundo  Dr.,  Rancho  Cor- 
dova, Calif.  9S670.  (916)- 363-9223. 
Pre-registration  deadline  8  May  1971. 
Playground  area  for  cliildren  at  park. 
After  an  absence  of  several  years,  the 
Maiden  Amateur  Radio  Auction  re- 
turns, sponsored  by  the  Maiden  Ama- 
teur Radio  Assn.  This  auction  has 
always  been  one  of  the  biggest  and 
best  in  New  England  and  now  it  will 
he  bigger  and  better  than  ever. 
The  piFce  —  Same  place,  the  Ameri- 
can Legion  hall  on  Pleasant  St., 
Maiden,  Mass. 

The  time  —  Same  time,  eight  o'clock 
in  the  evening. 

The  date  -  Saturday,  May  22,  1971. 
Terms  -  Same  terms,  we  get  10%. 
Refreshments  of  course.  There  will 
be  the  usual  surprises  and  awards. 
Come  early  for  a  good  seat.  Please, 
we  will  not  accept  any  floor  sweep- 
ins.  We  reserve  the  right  to  limit  the 
items  of  any  one  person.  Tag  and 
identify  all  your  equipment.  Low 
pressure  auctioneer.  Eli  Nannis 
WIHKG. 

The  Bitmingliamfest  this  year  will 
be  on  May  2  at  the  Armory  on 
Oporto  Avenue  (just  off  U.S.  7S 
East  -  near  Eastwood  Mall).  For  en- 
tertainment, prizes,  contests,  net 
meetings,  eyeball  QSO's  and  fua  for 
tlie  entire  family,  plan  to  attend.  For 
further  hiformation  contact  the  Bir- 
mingham Amateur  Radio  Club  — 
W4CUE,  Box  603,  Birmingham,  Ala- 
bama 35201. 

The  Baton  Rouge  Amateur  Radio 
Club  will  again  hold  their  annual 
hamfest  in  Baton  Rouge,  Louisiana 
on  the  first  weekend  In  May. 

The  festivities  will  start  with  a 
hospitality  room  Saturday  afternoon 
at    1:00    p.m.    at    the    HoUday    Inn- 


70th  ANNIVERSARY  OF 

OLD  "CC"  TO  BE 
OBSERVED  BY  W-1-SS 

The  year  1971  marks"  the  70th  anni- 
versary of  the  start  of  construction 
of  the  old  "CC"  —  the  original  Mar- 
coni station  on  Cape  Cod,  Massachu- 
setts, where  the  first  wireless  mes- 
sages between  England  and  the  Uni- 
ted States  were  exchanged  by  Pres- 
ident Teddy  Roosevelt  and  King 
Edward  VII  of  England. 
Those  stations  desiring  to  work  the 
site  of  the  original  Marconi  station 
will  find  W-l-SS  active  on  all  baiids 
from  160  Meters  through  2  Meters 
during  the  DX  hours  foreach  band 
on  the  last  weekend  in  April.-  Look 
for  W-I-SS  the  Club  Station  of  the 
Bedford  Massachusetts  Radio  Club 
on  April  24,  1971  and  April  25, 
1971. 
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Hey!  Hey!  Eligibility  Period 
For  Extra  to  be  Cut 

Reduction  of  the  eligibility  period 
for  the  amateur  Extra  class  operator 
license  from  two  years  to  one  year 
has  been  proposed  by  the  FCC  in  a 
rule  making  notice.  The  proposal 
would  amend  Part  97  of  FCC  rules 
(licensing  and  operating  requirements 
for  the  Amateur  Extra  Class  Li- 
cense). The  FCC  also  proposed  that 
holders  of  the  amateur  "Extra^  First 
Class"  license,  issued  between  June 
1923  and  June  1933,  receive  credit 
for  the  20  wpm  code  requirements 
needed  to  qualify  for  tlie  present 
Extra  class  license. 


OPERATION  OILY  BOID 


In  Ihe  foggy  predawn  hours  of  the 
morjiing,  two  oil  tankers  (one  in- 
bound, one  outbound)  colhded  near 
the  Golden  Gate  Bridge  creating  one 
of  the  largest  oil  spills  in  recent  years. 
Li  excess  of  800,000  gallons  of  bun- 
ker fuel  seeped  out  of  the  ruptured 
forward  section  of  one  of  the  tankers. 
The  crude-iike  oil  was  rapidly  carried 
into  San  Francisco  bay  by  the  incom- 
mg  tide.  Later,  as  salvage  operations 
began,  the  tidal  action  went  to  work 
on  the  oil  and  reports  soon  came  in 
tliat  oil  had  spread  along  the  bay 
waterfront  in  San  Francisco, 
SausalitOj  the  Tiburon  peninsula  and 
Angel  island-  The  outgoing  tide  car- 
ried the  oil  out  to  sea  but  evidence  of 
the  spill  was  appearhig  both  north  and 
south  of  the  Golden  Gate  bridge  at 
coastal  beaches.  As  tidal  action  and 
ocean  cuirents  spread  the  oil  to  an 
ever  widening  area,  reports  were  re- 
ceived that  local  water  birds  were  in 
trouble.  School  children  and  residents 
were  finding  oil-soaked  birds  on 
beaches  and  taking  them  to  the 
Richardson  Bay  Audubon  Sanctuary 
for  treatment. 

Tlie  next  day,  bird  salvage  opera- 
tions were  in  full  swing  at  the  sanc- 
tuary on  the  Tiburon  peninsula  and 
oil-soaked  birds  were  being  received  in 
large  numbers.  Before  long,  local  radio 
and  TV  stations  were  broadcasting 
requests  for  volunteers  to  assist  in  the 
bird-washing  operation.  Volunteers  re- 
sponded by  the  hundreds  and  soon 
bird-washing  and  treatment  centers 
were  estabUshed  at  Bollnas  Lagoon, 
Richmond,  Terra  Linda  and  the  San 
Francisco  zoo  in  addition  to  Audubon 
headquarters  in  Tiburon.  It  looked 
like  the  birds  had  a  chance  and  the 
concerned  people  of  the  Bay  Area 
were  working  around  the  clock  on 
"Operation  Oily  Bold." 

As  more  and  more  volunteers 
appeared  to  help,  it  soon  became 
evident     that     the     already    jammed 
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expand  and  man  the  communications 
network. 

Basic  operation  and  traffic  hand- 
ling was  coordinated  on  WB6AAE  via 
the  repeater.  Additional  coordination 
and  organizational  traffic  handling 
was  coordinated  via  WB6AAE's  UHF 
repeater  to  allow  2  meters  to  handle 
only  Oily  Bold  traffic.  The  coastal 
area  in  and  around  the  bay  is  quite 
rugged  and  mountainous  and  although 
■WB6AAE  covers  the  area  well,  there 
were  areas  where  communication  was 
marginal.  To  overcome  this  terrain 
problem,  the  VHF  Expeditionary 
Society  activiated  their  own  2  meter 
repeater  (K6GWE)  and  the  two  re- 
peaters were  tied  together  via  a 
"human  link."  Stations  on  WB6AAE 
(2  meter  FM),  WB6AAE  (UHF-FM), 
and  K6GWE  (2  meter  FM)  were  set  up 
at  net  control.  Backup  base  stations 
were  established  in  Oakland,  San 
Francisco,  and  San  Rafael  to  provide 
additional  access  to  clear  phone  lines 
and  handle  overflow  traffic. 

In  all,  65  amateurs  from  the  three 
dubs  spent  a  total  of  922  hours 
providing  FM  communicarions  during 


The  Fox  River  Radio  League  will 
have  its  annual  Hamfest  on  August 
15  at  Pjiillips  Parle  in  Aurora,  Illinois. 
Free  coffee  and  donuts  will  be  served 
from  9:00-10:00  AM-  Advance  tic- 
kets SI. 00,  $1.50  at  the  sate,  Talk  in 
Trequencies  146.94  MHy,  and  3.94 
MHi.  Por  further  information  con- 
tact: Ton*  Rogers,  WA9WBV,  Box 
323,  Oswsgo,  Illinois  60543, 

Sacramento  Valley  annual  ham 
get-together.  Swap  Shop  -  Eyeball 
QSOs.  Sunday  15  May  '71  -  Car- 
michael  Park.  A  joint  presenlalion  ol 
the  North  Hills  ARC,  Sacramento 
ARC  and  the  Rams.  Visit  the  gang 
you  rag-chew  with  and  meet  other 
hatns.  Special  events  for  Novices  and 
Old-Timers.  Have  your  ;i;obile  rig 
and  antenna  analyzed  by  the  RAMS. 
North  Hills  club  will  iroubleshoot 
your  equipment.  Food  and  Refresh- 
ments -  Coffee,  hot  dogs,  soft 
drinks,  suds,  cookies,  cake,  etc.  Two 
noted  speakers:  Oliver  Swan  and 
"Doc"  Gmelin.  Commercial  exhibits 
and  drawings  every  hour.  Grand 
Prize;    3    el.    beam    or    VHF   beam 


EIA  220  MHz  Proposal  Filed 

The  Electronics  Industry  Assn 
filed  its  220  MHz  proposal  wilii  the 
FCC  in  mid-February  for  the  estab- 
lishment of  a  new  Class  E  citizens 
band  in  what  has  been  an  amateur 
band  heretofore. 

The  details  on  tho  proposal  ap- 
peared in  the  March  73  editorial  on 
ncwspage  six  ajtd  pages  I24-125-I26 
of  the  same  issue.  Where  the  73 
proposal  for  the  band  is  based  upon 
keeping  it  as  an  amateur  band  with 
the  addition  of  a  new  Hobby  class  of 
license  permitted  to  use  the  middle 
part  of  the  band,  the  EIA  proposal 
calls  for  moving  all  amateurs  out  of 
their  proposed  CB  segment. 

Considering  tlie  financial  clout  of 
the  EIA,  their  Washington  lobby,  and 
the  lack  of  any  power  in  Washington 
by  amateurs,  we  will  be  very  lucky 
not  to  permanently  lose  substantial 
parts  of  this  band. 


-South  followed  by  a  supper  and 
dance  at  the  same  location. 

Sunday,  May  2nd,  a  barbecue 
lunch,  along  with  swap  tables,  auc- 
tioning, and  raffling  of  door  prizes 
will  be  held  at  the  United  Com- 
mercial Travelcn:  Camp  one  mile  east 
of  Eaton  Rouge  on  Highway  190. 
The  top  door  priae  will  be  an  SB-220 
linear  ampUner. 

Each  year  that  ihs  event  is  held  in 
Baton  Rouge  the  attendance  and 
activities  grow  larger  and  better.  At 
last  year's  hamfest  approximately 
SCO  hams  plus  their  families  and 
friends  attended. 

ARMED  FORCES  DAY  1971 
WAODZL 

On  Saturday,  May  IS,  1971, 
WA9DZL,  amateur  station  of  the 
128th  Air  Refueling  Group  (TAC), 
Wisconsin  Air  National  Guard  will 
again  place  radio  equipment  on  the 
ham  bands  in  conjunction  with 
Armed  Forces  Day,  A  very  attractive 
commemorative  Armed  Forces  Day 
certificate  will  again  be  mailed  to  all 
hams  who  contact  WA9DZL  during 
this  special  3rd  annual  operation. 
The  operating  schedule  is  as  follows: 

14,295  MHz,  ±  5  KHz-  1300  hrs. 
GMT  thru  2 1 00  Ins  GMT 

7,280  MHj,  ±  5  KHz-  1300  his 
GMT  thru  1730  hrs  GMT 

28,780   MHz,  ±  5  KHz  -  1730  hrs 
GMT  thru  2100  hrs  GMT 
146,940    MHzFM-1300    hrs    GMT 
thru  2 1 00  hrs  GMT  (Monitoring) 

To  qualify  for  a  certificate  a  two- 
way  contact  with  WA9DZ1.,  an  FHC 
member,  and  your  QSL  card  arc  the 
only  requirements.  All  QSL  carets  arc 
to  be  .sent  to  WA9DZL,  128lh  Air 
Refueling  Group  (TAC),  Gonenil 
Mitchell  ANG  Base,  Milwaukee,  Wis- 
consin 53207, 


The  Extra  class  license  was  estab- 
hshed  in  1 952  as  a  new  class  indic- 
ative of  the  highest  level  of  achieve- 
ment available,  and  a  comparis'on  of 
the  piTSSent  day  and  former  examin- 
ations indicates  the  new  license 
examination  is  more  difficult.  How- 
ever, since  the  20  word-pcr-minute 
requirement  remains  the  same  in 
comparison  to  the  earlier  require- 
ment, the  Commission  has  proposed 
that  licensees  receive  credit  fo^  the 
20  word-per-minule  requirement  if 
they  have  held  an  amateur  Extra 
First  Class  license  and  have  con- 
tinued, without  interruption,  to  hold 
the  succeeding  Advanced  class  11- 
ceixse. 

The  eligibility  period  for  the  Extra 
class  license  would  be  reduced  from 
two  years  to  one  year  in  order  to  sus- 
tain licensee  interest  by  permitting  re- 
pid  upward  movement  in  rank. 


Navy  Station 
Active  far  A  FCE A 

On-the-air  ham  radio  facilities  will 
be  provided  by  tiie  Navy^s  Washing- 
ton voice  in  the  amateur  radio  frater- 
nity, K4NAA,  operating  daily  from 
the  Sheraton  Park  Hotel  in  Washing- 
ton, D.C.  during  the  three  days  of 
the  Armed  Forces  Communication 
and  Electronics  Association  Conven- 
tion in  June.  AFCEA  convention 
delegates  with  amateur  radio  heenses 
are  invited  to  lake  advantage  of  the 
Navy's  ham  radio  station  to  contact 
friends  during  t|ie  convention  on 
June  8,  9,  and  10. 

The  K4NAA  fixed  portable  station 
will  be  operational  from  0900  to 
2200  EDST  with  two  available  posi- 
tions for  CW  and  SSB  on  the  10,  IS, 
20,  40,  and  80  meter  bands. 

A  specially  designed  QSL  card  has 
been  prepared  to  acknowledge  con- 
tacts with  licensed  amateurs  through- 
out the  world  who  arc  invited  to 
make  contact  during  the  AFCEA 
convention. 

The  Navy  and  AFCEA  invite  all 
amateur  radio  enthusiasts  to  visit 
K4NAA  on  June  8,  9,  and  10. 
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phone  lines  would  not  be  able  to 
handle  the  traffic  necessary  to  coordi- 
nate an  operation  of  this  magnil  ude. 
Since  the  telephone  numbers  had  been 
put  out  via  the  commercial  broadcast 
sources,  caUs  were  coming  in  with 
offers  of  assistance  and  supplies  so 
fast  it  WHS  irnpossible  to  get  a  line  for 
any  kind  of  call  out. 

One  of  the  volunteers  who  re- 
sponded to  the  initial  TV  request  for 
workers  was  also  a  ham  who  imme- 
diately saw  the  need  for  some  sort  of 
communication  link  to  supplement 
the  already  Jammed  phone  lines.  Bob, 
WA6CZJ,  is  a  member  of  the  Grizzly 
Peak  Radio  Club  which  owns,  op- 
erates and  maintains  a  2  meter  FM 
repeater  in  the  East  Bay  Area  and 
provides  excellent  coverage  to  the 
Tjburon  poiunsula  and  the  greater  San 
Francisco  Bay  Area,  Bob  immediately 
set  up  a  station  at  tile  Audubon 
headquarters  and  started  operating 
through  repeater  WB6AAE  on  2  meter 
FM.  As  operations  expanded.  Bob 
requested  additional  operators  and 
equipment  and  within  hours  a  com- 
plete emergency  network  was  estab- 
lished with  9  base  stations  in  opera- 
tion at  the  strategic  bird  collection 
and  treatment  centers.  Almost  imme- 
diately the  network  became  the  back- 
bone of  the  entire  operation;  not  only 
did  the  hams  provide  an  efficient 
system  for  traffic  and  message  hand- 
ling but  a  "conference  net"  was  avail- 
able when  key  officials  wanted  to 
confer  on  problems  concerning  the 
total  operation.  (This  feature  was  to 
prove  most  important  in  later  hours.) 

As  Operation  Oily  Boid  progressed, 
more  and  more  operators  wore  re- 
quired and  more  equipment  was  need- 
ed. Again  the  hams  came  through  and 
a  complete  orderly  communications 
link  was  manned  by  volunteers  wlio 
came  from  over  100  miles  away  to 
lend  equipment  and  time  to  help  the 
birds.  Word  spread  to  other  amateurs 
In  the  area  and  soon  members  of  the 
VHF  Expeditionary  Society  and  the 
Pioneer  Radio  Club  were  working  to 


Operation  Oily  Boid.  In  addition,  the 
hams  logged  over  3000  miles  piitrol- 
Hng  beaches  and  shorelines  during  the 
five-day  period  the  operation  was  con- 
ducted. 

In  retrospect,  the  entire  operation 
was  virtually  interference-free  through 
the  repealers,  which  were  used  simtjl- 
taneously  on  two  sets  of  frequencies. 
VHF  FM  provided  clear  channel  ope- 
ration wheie  both  CB  and  the  HF 
bands  would  have  been  faced  with 
interference  and  QRM  emanating 
from  outside  the  Bay  Area.  The  use  of 
the  repeaters  also  allowed  instant 
communications  to  be  established 
through  the  use  of  hand-held  mobile 
equipment  working  through  the  re- 
peaters, "We  would  get  a  request  for 
communications  and  immediately  dis- 
patch either  a  mobile  or  portable  unit 
to  the  location  to  operate  until  a  base 
station  could  be  established  and 
equipment  delivered  to  the  scene," 
said  Tom  Nelson  (W6QGN),  President 
of  the  Grizzly  Peak  Club,  In  fact,  one 
operator  worked  mobile  through 
K6GWE  from  Agate  Beach  for  12 
hours,  which  provided  the  Audubon 
officials  with  an  ear  in  an  area  which 
was  virtually  without  any  form  of 
communications. 

tn  all,  Oily  Bind  was  a  success  and 
thousands  of  birds  were  saved  through 
the  efforts  of  hundreds  of  volunteers 
who  worked  around  the  dock,  But 
equally  important  were  the  efforts  of 
the  hams  who  helped  by  being  there 
when  they  were  needed  to  provide  a 
service  to  the  community. 

The  hams  who  participated  actively 
will  receive  a  special  Order  of  the 
Dirty  Bird  certificate  as  a  memento  of 
the  many  long  cold  hours  they  spent 
operating  "strictly  for  the  birds." 
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Assuming  that  my  idea  is  all  wet 
tiiat  amateurs  can  be  cn^ 
couraged  to  movt  up  in  license  grade 
by  tile  re^va^ds  afa  distinctive  call  and 
that  a  highly  structured  anti  rigidly 
government  controlled  set  of  sub- 
bands  is  the  answer,  the  recent  KCC 
docket  may  be  tho  ticket.  Proponents 
of  punitive  licensing  will,  I  suspect,  be 
opposed  to  tile  very  idea  of  offering 
rewards  to  those  wJio  get  their  higlier 
licenses,  preferring  the  system  that 
punishes  those  who  doji't.  Well,  I've 
hit  that  gong  cnoufji  for  the  last  eight 
years  and  I'll  let  it  be. 

Your  comments  on  the  proposed 
changes  in  the  phone  band,s  should  be 
in  the  hands  of  the  FCC  by  June  I , 
with  the  usual  14  copies,  if  you  can 
manage  it.  Perhaps,  before  you  com- 
mit yourself  lo  paper,  some  serious 
soul  searching  and  objective  (if  pos- 
sible) thinking  will  help  you  sort  out 
not  only  what  you  personally  feel 
about  the  new  bands,  but  what  you 
feel  their  impact  on  the  future  of  the 
hobby  may  be. 

While  most  of  the  new  phone  sub- 
bands  ar*  to  be  created  from  what 
were  known  as  foreign  phone  bands 
previous  to  the  development  of  side- 
band, a  few  of  them  will  cut  into  CW 
bands  or  otherwise  discommode  pres- 
eiit  U.S.  amateur  use  of  the  fre- 
quencies. I  might  point  out  that  most 
of  the  foreign  phone  activity  takes 
place  within  the  U.S.  phone  band 
segments  these  days  and  that  an  ex- 
pansion of  our  phone  bands  will  have 
far  less  impact  upon  DX   operators 
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Street  NW,  Washington,  D.C.  20554, 
know  your  considered  opinion. 

^In  Airborne? 

We  just  might  be  able  to  make  it 
officially  possible  to  operate  on  2 
meter  FM  from  commercial  planes. 
The  catch  la  that  we  must  have  labora- 
tory proof  that  our  rigs  are  free  from 
spurious  emissions,  particularly  in  the 
108-118  MHi  range,  Perhaps  there  is 
a  reader  who  is  working  witli  a  recog- 
nized lab  who  could  run  such  tests  on 
presently  available  hand  units  by 
Motorola,  GE,  etc.? 

Retirement  for  Wayne? 

My  amateur  radio  writing  career 
started  back  in  1951  when  I  fffst 
published  a  bulletin  for  RTTY  opera- 
tors. This  grew  to  over  200  circulation 
and  ended  when  I  became  editor  of 
CO  in  January  1955.  CQ  and  I  parted 
in  January  1960  and  the  first  issue  of 
73  was  in  October  I960.  Now,  eleven 
years  later,  and  after  20  years  of 
editing  and  publishing  for  hams,  1  am 
beginning  to  think  in  terms  of  some 
sort  of  retirement .  .  .  perhaps  in  two 
or  three  years  or  so. 

It  struck  me  that  there  might  be  an 
amateur  out  there  somewhere  with 
the  business  experience  needed  to  run 
the  magazine  -  who  might  be  inter- 
ested in  73.  We  have  a  fine  staff  and 
we  are,  in  spite  of  the  depression, 
operating  in  the  black.  73  could,  if 
run  on  a  noncontroversial  basis,  make 
a  very  nice  profit,  probably  picking  up 
many  more  advertisers  such  as  Collins, 


German  Repeaters 


On  the  cover  this  month  is  the 
world-famous  Femsehturm,  a  needle- 
lilce  tower  jutting  high  in  the  sky  over 
Stuttgart,  Germany.  At  the  lop  is  a 
restaurant,  a  viewing  room  and  a 
tower  full  of  antennas.  Most  of  the 
antennas,  of  course,  are  commercial 
types,  radiating  radio  and  TV  signals 
throughout  the  countryside  for  miles 
around.  But  among  the  important 
commercial  and  industrial  antennas 
are  two  insignitKant  quarter-wave 
omnidirectional  radiators  for  2  tne- 
ters:  the  transmitting  and  receiving 
antennas  for  DL0STA,  one  of  Ger- 
many's first  2  meter  repeaters. 

The  DL^STA  repeater  inputs  on 
144.46  and  outputs  on  145.75  MHz. 
The  radius  of  coverage  of  the  Stutt- 
gart machine  is  approximately  75 
miles. 

Other  European  repeaters  currently 
in  operation  are  these: 
Call  Location         Input    Output 

DL0JMA  Bayreuth  144. ]S  145.85 
DLpCH     Cham  144.15  145.85 

DLilUCA  Coborg  1 44. 1 5  1 45 .8  S 

DJ9CRA  Cuxhafen  J44.15  145.85 
DK0RM  Frankfurt  144.15  145.85 
DJ4JIA     Goslar  144.15  145.85 

DLSJBGA  Braunschweigl44  SO  145.89 
DJ3JWA  Undau/Harz  144.15  145.85 
DL3BLB  Ludwigsburg  144.85  145.30 
DLpNFA  Numberg  144.15  145.85 
DB0WZ  Wurzburg  144.15  145.85 
DL0ZU  Zugspitze  144.15  145.85 
Heidelberg  144.15  145.85 
DL0ZR     Schwerte         145.15  145.90 

The  frequencies  noted  in  the  above 
list  are  not  permanent,  according  to  a 
recent  report  from  DL9GS-  Ho  says 
the  consensus  of  opinion  among  Ger- 
man FM  amateur  radio  operators  is 
that  the  license  authority  will  publish 
a  new  frequency  allocation  plan  alojig 
with  some  rules  governing  repeater 
operation  in  Germany.  The  new  re- 
quirement Is  expected  to  place  all 
repeater  inputs  on  144.15  or  144.20, 


With  the  sudtlen  burst  of  pop- 
ularity of  FM,  ail  ham  journals 
arc  carrying  more  material  on  the 
subject.  Both  CQ  and  Ham  Radio  have 
regular  contributors  they  call  "FM 
editors."  Ham  Radio's  FM  man  is  Jay 
O'Brien  (W6GJO),  an  active  and  tech- 
nically competent  amateur  who  seems 
to  be  right  up  there  in  the  forefront  of 
the  FM  action.  I  have  evaluated  a 
number  of  O'Brien's  technical  manu- 
scripts and  have  found  them  accurate, 
relatively  up-to-date,  and  generally  in- 
structive. 

But  watch  out  for  the  CQ  FM  man. 
Glen  Zook  (K9STH).  Zook's  technical 
recommendations  are  often  ill-advised 
and  unsound.  In  the  March  issue  of 
CQ,  for  example,  Zook  recommends 
use  of  Motorola  "44"  scries  450  Mtii. 
equipment  for  repeaters  -  which  is  all 
right  —  but  he  suggests  using  the  type 
with  the  "passive"  front  end  rather 
than  the  superior  "active"  type. 

The  older  Motorola  450  receivers 
used  a  pair  of  6J4s  in  (he  front  end 
which,  in  combinntion  with  Motor- 
ola's high-Q  tuned  circuits,  offered 
excellent  sensitivity  and  practically 
unmatched  selectivity.  With  the  ad- 
vent of  semiconductors.  Motorola 
switched  to  a  diode/cavity  front  end, 
which  hold  up  nicely  as  far  as  sensi- 
tivity was  concerned  but  fell  flat  in 
the  selectivity  area.  As  a  consequence, 
Motorqla  retained  the  "active"  6J4 
front  end  for  its  repeaters,  and  used 
the  "passive"  units  for  ordinary  bases 
and  mobiles.  Motorola  made  ihe  tight 
decisicjn;  the  diodes  jtist  couldn't  com- 
pete, selectivity-wise,  will]  the  fJJ4s.  If 
you  have  a  choice,  ignore  Zook  and 
grab  the  nctivc-front-cnd  receiver  for 
your  repeater. 


town  could  produce  so  many  ama- 
teurs in  one  place  at  one  time.  An 
even  bigger  surprise  was  the  number 
of  active  FM  operators;  it  looks  like 
some  70%  of  the  hams  in  the  Midland 
area  are  also  2m  FM  operators.  Need- 
less to  say,  the  FM  portion  of  the 
meeting  racked  up  the  biggest  atten- 
dance records. 

There  was  a  sliglit  sour  note.  During 
my  talk,  I  wanted  everything  to  be 
informal,  so  1  invited  members  of  the 
audience  to  break  in  at  any  time  with 
questions  or  comments.  Roy  All- 
bright,  the  local  ARRL  director,  did. 
He  seized  the  opportunity  to  lasii  out 
at  73  for  profiteering,  and  pointed  out 
that  the  League  is  a  nonprofit  orgajii- 
lation  dedicated  to  serving  tlie  needs 
of  amateur  radio  in  general.  He  didn't 
believe  me  when  I  told  him  that  QST 
turns  a  better  profit  than  ali  the  other 
ham  journals  combined.  He  also  made 
a  few  caustic  remarks  about  Wayne 
Green, 

Now,  1  expect  League  advocates  to 
badmoulh  73;  after  ail,  we  at  73 
continue  to  be  a  thorn  in  the  side  of 
the  ARRL  as  long  as  we  don't  concur 
100%  with  what  they  do  tip  there  in 
Ncwinglon.  But  I've  had  it  up  to  here 
with  people  who  make  snide  com- 
ments about  Wayne.  In  most  cases  the 
fellows  who  make  their  little  vitriolic 
statements  have  never  met  Wayne. 
They  don't  know  him  except  from 
what  they  road  in  his  editorials. 

The  fact  is,  Wayne  Green  is  the 
most  dedicated  amateur  I've  ever  met. 
He  puts  ham  radio  before  business.  To 
the  detriment  of  73,  he  will  speak  out 
on  issues  that  are  predestined  to  make 
him  unpopular  -  all  for  the  sake  of 
amateur  radio.  Wayne  has  the  kind  of 


today  than  it  would  have  in  ttie  old 
AM  phone  days. 

Think  it  over  carefully.  Talk  it  over. 
Argue  about  it.  You  might  even  try 
arguing  both  sides,  if  you  can  handle 
that  type  of  thing.  When  you're  done 
sit  down  and  let  the  FCC,   1919  M 


EimaC;  Millen,  etc.,  and  a  lot  tnore 
subscribers.  It  should  not  be  difficult 
to  increase  our  present  small  profit  by 
well  over  S  100,000  a  year,  if  this  sort 
of  thing  is  of  any  great  importance. 

Anyone  with  the  background  and 
wherewithal  out  there? 


goons   don't  ever  proof r 


an'd  all  outputs  on  145.75  or  145.80 
MHz. 

In  Switzerland,  only  450  MH?.  re- 
peaters are  allowed.  And  there  have 
been  no  repeaters  reported  for  Hol- 
land, Belgium,  or  Luxembourg.  How- 
ever, according  to  information  sup- 
pUed  by  DL9GS,  there  are  a  few 
Austrian  repeaters  using  the 
144.13/145.85  MHz  pair. 


that  you  print  ev 


]  am  reading  with  great  interest  and 
enjoying  73   tremendously.  1  always 
look  forward  to  the  new  issue- 
Hussein 
THE  ROYAL  PALACE, 
Amman^  Jordan 


Not   much   organized  activity  ye!. 

Bui  check  the  page  of  naiioml  FM 

standards,  April  issue,  for  220  MHz 

frequencies.  Articles  are  m  theworiis. 

.  .  .Ken 


Layout  —  Pro 

I  haven't  cornmented  on  it  before 
but  your  new  layout  is  the  best  in  the 
business  in  my  opinion..  Also  appre- 
ciate your  variety.  I  wonder  how  that 
other  mag  from  New  England  can 
make  it  in  this  business  as  narrow  and 
pseudo-sophisticated  as  it  is. 

Joseph  T.  Taylor  K5PAC 

FM 

For  some  time  1  have  been  contem- 
plating the  idea  of  getting  on  220 
MHz,  Since  FM  is  the  only  way  to  go, 
I  was  wondering  if  there  is  any  activ- 
ity of  tliis  nature  at  this  time,  I  wouid 
like  information  as  to  national  calling 
frequencies  and  established  repeater 
frequencies.  Also,  I  would  like  to  see 
information  in  73  on  conversion  or 
construction  of  equipment  for  this 
purpose. 

George  E.  Jones  WB4AQft 
5803  12th  Street 
Tampa  FL  33604 


NEW 
PRODUCT 


I  wish  to  thank  you  for  tlie  VHF 
FM  articles  in  your  magazine.  They 
are  enjoyed  by  all  the  hams  here  at 
WWNC  radio.  Can  you  tell  me  the  FM 
repeater  frequencies  in  use  in  the 
six-state  area  surrounding  western 
North  Carolina"?  This  information 
would  be  useful  to  me  because  of  our 
altitude  and  interference  problems.  Li 
the  very  near  future  we  will  have  a 
repeater,  going  and  will  let  you  know 
the  frequency  decided  on. 

Glen  A.  Bell,m 
WWNC 
Ashevflie  NC  28802  [ 


A  new  deluxe  key  from  James 
Research,  packaged  in  a  polished 
chrome  plated  steel  cabuiet,  measures 
only  1  9/16"  high  by  2  1/4"  wide 
by  3  3/4"  deep  and  weighs  14 
ounces  total.  The  completely  en- 
closed permaflex  mechanism  has  in- 
dependent   fiberglass    paddles    which 


Check  repeater  directory,  April  issue, 
as  well  as  article  on  intermod  prob- 
lems. Should  help. 

.  .  .Ken 

Goodwill  HaniB 

I  was  pleased  to  read  W7SCU's 
Jetter  in  the  January  issue  about  his 
purchases  at  the  local  Goodwill  In- 
dustries  store.    There    are    over    143 


local  and  autonomous  Goodwill  In- 
dustries' throughout  the  United 
States.  Each  unit  has  on  an  average  of 
five  retail  outlets  in  which  very  inter- 
estmg  and  unusual  merchandise  is 
available. 

The  sale  of  this  merchandise  thru 
our  retail  outlets  helps  to  make  pay- 
rolls for  handicapped  people.  Our 
philosophy  in  the  Goodwill  Industries 
Movement  is  "A  Change,  Not  Char- 
ity." 

(continued  on  News  Page  Four) 

News  Page  Three 


Zook  also  shows  control  circuits 
operated  from  1 1 5V  ac.  Don  'f  you  be 
foolish  enough  to  use  115V  for  your 
control  functions  —  it's  just  not  worth 
it!  Primary  1I5V  power  on  open 
relays  is  dangerous,  for  one  thing.  For 
another,  higli-voltage  ac  relays  are 
expensive  —  often  unobtainable  on 
the  surplus  market.  But,  most  impor- 
tant, a  flock  of  relays  and  wires  with  a 
IISV,  60  Hz  signal  on  tliem,  is  an 
introduction  to  problems  of  "hum 
and  buzz"  another  nemesis  to  the 
well-designed  repeater.  Tlie  fiist-class 
way  to  go  for  control  switching  is 
24-28V,andalldc. 

Please  forgive  me  for  being  nega- 
tive. FM  rates  the  biggest  push  we  can 
give  it, '  and  the  more  said  in  the 
amateur  journals,  the  better.  Read  the 
FM  columns  by  all  means.  But  keep  a 
wary  eye  peeled.  1  know  wliereof  1 
speak. 

On  Hamfests  and  Such.  .  . 

1  just  returned  from  a  very  success- 
ful hamfest  in  Midland,  Texas.  The  big 
surprise  was  that  this  relatively  small 


flex  to  make  contact  and  have  ad- 
justable gap  and  tension.  Additional 
feet  allow  the  key  to  be  used  on  its 
side  as  a  straight  hand  key.  The 
8-ampere  gold  diffused  contacts  will 
key  a  transmitter  directly  or  the  low 
level  inputs  of  an  IC  keyer.  Inchided 
with  the  key  is  an  internal  bracket 
and  blank  printed  circuit  board  to 
permit  home  brewing  a  keyer  or 
other  circuit.  Pre-punchcd  1/4"  di- 
ameter front  panel  holes  will  accom- 
modate standard  and  imported  sub- 
miniature  switches-  and  potentio- 
meters. 

The  key  is  100%  US-made  by 
James  Research  and  is  guaranteed  for 
one  year.  The  key  is  available  by 
dkect  mail  only  for  S24.95  postpaid. 
This  includes  parcel  post  shipping 
and  insurance  in  the  United  States. 
For  further  information  contact 
James  Research  Company,  Depart- 
ment AR-D,  20  Willits  Road,  Glen 
Cove,  NY  11542. 


integrity  that  makes  him  speak  his 
mind  regardless  of  the  consequences, 
which  are  often  unfavorable  business- 
wise. 

When  Wayne  should  be  working,  he 
is  frequently  in  the  hanishack  making 
DX  contacts.  When  he  should  be 
devoting  time  to  his  family,  he'll  often 
devote  it  to  hamming  on  his  2m  FM 
walkie-talkie.  Then,  late  at  night, 
when  everyone  else  has  gone  to  bed, 
he'll  get  stricken  with  a  belated  attack 
of  conscience  and  slip  into  his  office 
to  make  up  the  work  he's  missed 
during  the  day. 

And  that's  not  all,  Wayne  is  a  good 
human  being.  Equally  affable  with 
heads  of  state  or  factory  workers,  he 
is  a  friend  to  anyone  who  offers 
friendsiiip.  And,  what  is  most  uupoi- 
tant  of  all  to  me,  he  is  MY  friend  - 
which  makes  me  deeply  resentful  of 
uninformed  upstarts  who  get  up  be- 
fore audiences  and  make  statements 
that  are  untruthful,  unfounded,  and 
just  plain  stupid. 

Daytoii  Hamvention,  April  24 

Don't  dare  miss  the  Dayton  Ham- 
vention this  year;  it  looks  better  than 
ever.  The  program  will  be  k^aning 
heavily  toward  the  FM  field,  in  recog- 
nition of  the  intense  interest  being 
devoted  in  this  area  during  recent 
months.  GE's  Paul  Perrone  (K4CYJ) 
will  be  demonstrating  his  company's 
unique  receiver  vothig  system,  which 
should  give  aspiring  repeater  owners 
some  food  for  thought. 

The  Miami  Valley  FM  Association 
will  operate  talk-in  sei-vices  on  a  con- 
tinuous basis  on  Friday  and  Saturday 
(April  23  and  24).  The  talk-ui  fre- 
quency will  be  146.94  MHz.  simplex. 
Repeaters  in  the  area  that  can  be 
keyed  from  mobiles  in  the  vicinity  of 
the  Hamvention  will  be  openilnig  on 
the  following  pairs:  146.34/146.76, 
146.46/146.88,  146.22/146.82.  A  6 
meter  simplex  station  will  also  be 
manned  on  52.525  MH?,. 

The  Hamvention  boys  have  set  up  a 
hospitality  room  at  the  Imperial 
House  North  Motel  ■-  this  affair  gets 
under  way  Friday  night  at  9. 


(cf/ntimied  from  News  Page  Three) 

Al  Goodwill  Industries  of  CentraJ 
Pennsylvania  in  Harrisburg,  we  have 
started  Novice  classes  for  handicapped 
people. 

73  is  a  fine  magazine! ! 

Lowell  W.  Carter  WA3NXR, 

Executive  Vice Picsident 

Goodwill  Industries  of  Central 

Pennsylvania,  Jrte. 

P.  0,  Box  3327 

Harrisburg  PA  17105 

Fine  Print 

1  note  with  interest  (in  March 
letters)  W6VVF's  comments  con- 
cerning his  reading  the  fine  print  in 
your  excellent  magazine.  As  an  op- 
tometrist, 1  can  sympathize,  both  with 
tongue  in  cheek  and  seriously.  I  am  45 
and  very  much  require  my  bifocals  for 
uli  clo.se  work.  Even  I  pulled  out  the 
bar  magnifier  to  read  page  24  listing 
the  FCC  petitions. 

!  am  sure  you  have  many  partial- 
sighted  readers.  I  am  equally  sui?  they 
have  great  difficulty  reading  segmen  Is 
of  your  magazine. 

In  answer  to  W6VVF,  1  promise 
you,  Mr.  Nichols,  we  optometrists 
have  no  conspiracy  going.  Prevention 
of  visual  problems  is  very  much  our 
concern. 

J,  H,  Robin.son,  O.D.  (WeR.)Z) 

218  TV.  Montgomery 

Creston  lA  50801 

Keep  up  the  good  work.  1  still 
enjoy  the  magaiinc  very  much.  I  have 
only  one  sftwU  criticism.  Please  do  not 
print  the  first  few  pages  on  their  sides. 
11  makes  il  awfully  hard  to  rea<f.  The 
small  prim  is  bad  enough,  at  leas! 
print  the  pages  right  side  up. 

Robert  Z.  IVluggh  WN9CVX 

17938  Homewood  Ave, 

HomevroodIL  60430 

As  a  subscriber  from  the  very 
beginning  I'd  like  to  put  in  a  vote 
against  a  repitition  of  that  mon- 
strosity you  put  in  for  an  index  in  the 
Dec.  1970  issue.  It  is  as  near  un- 
readable as  you  can  get,  or  I  thought 
so  until   I  saw  some   of  the  minia- 


I  would  appreciate  it  if  you  could 
explain  Ihc  "management"  of  litem, 
specifically  answer  the  following  gen- 
eral questions.  I'm  sure  others  have 
been  wondering  about  the  same  thing, 

Who  owns  a  typical  repealer? 

Who  pniil  for  its  construction? 

Who  perforins  required  main- 
tenance? 

Who  puys  Iht'  electric  bill? 

Who  is  responsible  in  case  they 
cause  injury  or  other  damage  {e.g. 
start  ti  fire)? 

Can  anyone  (with  proper  eqitip- 
ment)  use  one? 

If  1  were  to  use  one  would  I  need 
permission  from  the  owner?  Would  1 
Iiavc  to  contribute  to  its  upkeep? 

What  motivation  is  behind  their 
establishment?  (Especially  if  they  are 
not  a  ''money  making"  venture) 

Arc  there  any  special  restriclions 
on  the  "operators"  wiio  use  them? 

Who  owns  the  property  they  are 
located  on? 

How  are  tjiey  protected  from  un- 
aiitl)ori/-ed  tampering  or  vandalism? 

Perhaps  you  could  aniswer  some  of 
these  questions  in  an  editorial  or 
"Leaky  Lines"  column  of  73  if  you 
feel  this  subject  needs  further  discus- 
sion. 

JohnJ,RiBchWS)FEV 

713.'!  Farley  Ave. 

St.  l,ouis  MO  63121 

let's  take  ymir  questions  one  ai  a 

lime. 

L  Who  owtis  a  Typical  repeater? 

Say  a  few  nf  the  felliiws  who 
operate  on  one  of  the  local  FM 
frequencies  decide  il  would  be  e  good 
idea  to  gel  Increased  range  and  more 
reliable  coverage,  So  lltey  gel  together 
and  tiuike  a  clechhrn  to  put  up  a 
repeater.  They  form  ti  club  and  get  as 
many  people  into  is  as  they  think 
their  repeater  will  acenmtnodate  with- 
out crrtwditig.  Each  cluh  member  is 
e.\pected  to  pay  dues  and  contribute 
materially  to  the  repealer's  develop- 
ment. Then,  as  a  grtmp.  they  apply  for 
a  repealer  license  and  begin  conslruc- 
lion  on  a  ioliil  basis. 


tltefob  of  a  kilowatt. 

9.  Are   there  special  resiriclions  for 
repeater  users^ 

Sometimes:  it  depends  on  lite  club 
and  its  members^ 

10.  Who  owns  the  property? 

Clever  hams  find  property  in  var- 
ious ways.  Some  rent  from  the  slate 
or  federal  government,  while  others 
contact  land-owners  who  have  choice 
high  locations. 

11.  How   are    they   protected  frotn 
vandalism  or  tampering? 

All  kinds  of  clever  ways.  Some 
people  install  repeaters  in  locked 
buildings,  and  others  htsiati  them  on 
vulnerable  power  poles.  Still  others 
arc  sta.siied  in  garages,  .shacks,  or 
bedrooms.  But  prt/tcffing  the  re- 
peaters becomes  a  fun-type  challenge 
that  should  appeal  to  all  true  e,xperi- 
menters.  Intercom  arrangements,  for 
example,  can  he  incorporated  Into  a 
systetn  so  thai  if  an  intruder  is  In  the 
vicinity,  the  repeater  eonie.'s  on  and  all 
sound  in  the  area  of  the  repeater  is 
relayed  to  the  control  point  on  the 
UHF  or  wireline  control  link.  The 
repeater  owner  can  then  note  whether 
or  not  the  intrusion  is  a  bonafide 
burglary,  and  notify  the  local  author- 
ities if  neces.?ary.  He  would  also  have 
the  capability  of  shittiiug  the  system 
down  if  the  alarm  lurne.d  out  to  he 
spurious. 

All  of  these  questions  and  others 
are  answered  in  depth  in  "Radio 
Amateur's  FM  Repealer  Handbook," 
Editors  mid  Engineers,  Ltd.,  Indian- 
apolis IN  4626S  (S6.9S).  And  if  you 
are  Interested  in  repeaters  from  a  lay 
point  of  view,  why  not  send  for  a 
copy  of  "An  Introduclhn  to  Amateur 
FM, "  available  from  7,^  Magazine 
($L50). 

,  ,  ,Ken 

Phone  Patches 
A  couple  of  comments  on 
W4NVK's  article  in  the  February  73, 
Phone  Patch  Level  Adjustments  and 
Manproofmg:  His  otherwise  One  arti- 
cle makes  one  bad  statement,  and  that 
is   that   he  recommends  the  use   of 


t 

i^i 

1 

/ 

l-^ 

-     , 

i#*= 

• 

;--) 

Pfe 

up   to    the  minute  in  state-of-the-art 
understanding  of  electronics, 

Douglas  H,  Horner 

1260  E  Ave. 

Marion  LA  52302 

Plaudits 

Thanks  very  much  for  your  fine 
magazine,  and  ycmr  late  better  format, 
with  editorials,  ham  news,  etc,  clear 
across  the  page,  and  not  continued  in 
back  of  magazine  —  much  easier  to 
read.  Keep  up  the  fine  work,  and  all 
the  best, 

Cheetpt  IH,  Benson  W9IFB 

732  So,  MthSl, 

Richmond  M  47374 

1  owe  you  an  apology  for  not 
writing  long  ago  and  telling  you  how 
pleased  I  have  been  with  the  results  of 
my  modesl  advertising  in  73  Maga- 
zine. (^Iher  than  QST,  my  only  writ- 
ten advertising  has  been  in  73  since 
1966  when  I  first  introduced  my  new 
TRANSKKY  electronic  keyer.  1  can 
say  tliat  your  magazine  is  nearly  total- 
ly responsible  for  establisliing  my  en- 
tire sales  program  for  the  keyer 
.  .  .  and  this  includes  sales  in  foreign 
countries  where  buyers  have  seen  your 
ads. 

I  agree  with  your  philosophy  con- 
cerning the  best  of  hobbies,  ham 
radio,  and  will  continue  to  do  all  I  can 
to  interest  young  people  m  ham  radio. 
1  will  also  continue  to  boost  our 
hobby  before  my  friends  in  Washing- 
ton, D,C. 

Howard  FurstW6PH  A 

P,0.  Box  246 

El  Toro  CA  96230 

Snowfall 

All  of  us  at  Mount  Snow  appreciate 
the  excellent  article.  To  the  Repeater 


Bet  he  'II  not  forgil  again  thai  Circuit- 
Srik  Is  available  from  Circuit  Special- 
isis,  Bo.v  .1047,  Scaltsdale  AZ  S50S2. 


t)ii['h! 
Somebody  should  pul  a  bleeder  of 
some  sort  across  the  power  supply, 
page  41  (March  IVTl).  16  tiF  of 
"oils"  will  hold  a  1,3  kV  charge  too 
long . , , 

Nt)iiJolui.sonW20LV 
74  Pine  Tree 
TappanNY 
Right  on! 


Heal  Dedication 

1  was  both  surprised  and  delighted 
to  receive  your  check  as  payment  for 
the  materials  thai  1  forwarded  lo  you 
concerning  tlie  late  R.  V.  L.  Hartley 
(May  1971),  Your  policy  of  paying 
well  and  promptly  for  all  materials 
that  appear  in  73  M;iga7ine  is  aptly 
confirmed. 

However.  I  am  unable  to  accept 
payment  for  the  material.  It  was 
submitted  for  publicaliosi  out  of  re- 
spect and  friendship  for  Ralph  Hart- 
ley, who.  as  you  know,  was  an  Hon- 
orary Member  of  the  New  Providence 
Amateur  Radio  Club.  Nor  could  the 
Club  accept  payment  for  the  material. 
Publication  in-  73  as  our  tribute  to  Mr. 
Hartley  is  more  than  enough  reward 
for  us, 

I  suggest  therefore  that  you  use  the 
mortey  to  purchase  a  good  article  on 
some  subject  of  interest  to  all  ama- 
teurs for  publication  in  73.  Dissemin- 
ation of  useful  informatioti  in  this 
fashion  would  be  in  keeping-  with 
Ralpli  Hartley's  admiration  for  ama- 
teurs. Although  not  licensed  himself, 
he  truly  appreciated  that  way  in 
which  amateurs  consistently  demon- 
strated the  applicability  of  many  nf 
his  ideas  long  prior  to  their  com- 
mercial acceptance.  I'm  sure  he  wotild 
have  approved. 

Alfred  E,  llirscli.  Jr.  K2SKV 

33  F.vergreen  Rd. 

Summit  NJ  07901 


turlzed  printing  in  the  last  issLii!.  Wiut 
gives? 

John  C.  Carroll  WA6YTR 

155  E.  C<Hirilj'  LirieRd. 

CaJimcKi  CA  92S20 

Wliy  tiie  sidewise  print  on  so  many 
pages';  Wily  tlie  smnll  print?  How 
many  can  read  the  Wayne  Green 
petition  on  page  1 24  in  the  March 
issue?  ir  it's  worth  printing  then  it 
should  be  printed  in  large  enough  type 
so  that  it  doesn't  take  a  magnifying 
glass  to  read! 

Joa.  P.  Fincutler  K3STU 
5620  Alta  Vista  Rd. 
Beihesda  MD  20034 

I  used  to  enjoy  your  news  pages 
but  in  Feb.  I  needed  a  magnifying 
glass  to  read  it.  There  is  no  excuse  for 
using  print  smaller  thaji  the  telephone 
book.  It  was  just  too  much  effort  to 
finish  reading  it. 

Marr  W4SPQ 
6209ThornwoodDr. 
Alexandria  VA  22310 

Wild  One 
Can  you  give  me  a  lead  on  some 
VHF  FM  equipment'?  I'll  go  insane 
trying  to  figure  this  thing  out  without 
a  sehematic!  It's  3  pieces  of  Westing- 
house  equipment;  power  supply, 
transmitter,  &  receiver.  Hach  is  ap- 
proximately 8  in.  wide,  6  in.  high  & 
18  In.  deep. 

Power  Supply  (Style  1473613A) 
Transmitter     (Style     14770034D) 
(2-()146'sl 

Receiver  (Style  !  477038K} 
Can  anyone  steer  me   toward  the 
address   of  Westinghouse   or  anyone 
else  who  might  be  able  to  sell,  rent,  or 
loan  me  a  schematic? 

Bruce  TieniBni!W»2RUH 
.'J04  Laurel  Ave, 
WoodlynuK  NJ  08107 
Any  takers? 

Repeati^rs 
I  have  read  many  articles  regarding 
repealers.  However  I  failed  to  lind  one 
which  explained  the  logistics  or  eco- 
nomics of  them.  Perliap.s  I  did  not 
read  the  right  articles. 


2  Wfut  pays? 

The  dues  shoidd  pay  for  jusi  ahtnU 
L'verythifig  //re  I'epeacer  will  hivnive: 
and  If  the  dues  do  not  cover  m 
exfji'iidllun'.  Ihe  club's  hoard  of  direc- 
tors will  moxi  likely  assess  club  mem- 
bers for  an  additional  amount,  de- 
pending upon  whether  or  not  such  an 
expenditure  Is  upheld  by  popular  vote 
within  the  chih. 

3.  Who  perform:  the  required  main- 
tenance? 

Most  repealers  have  one  or  two 
individuals  who  like  the  technical  end 
tnore  than  the  communicating  end. 
These  are  the  folk  who  get  the  main- 
tenance lobs.  Usually,  as  compen- 
sation fir  their  efforts,  they  are  enti- 
tled to  an  honorary  membership  and 
thus  are  not  required  to  pay  dues  or 
assessments. 

4.  Electric  bilk? 

The  club  pays. 

5.  Who  is  responsible  In  case  of  fire  or 
injury  ? 

Hopefully,  the  insurance  company 
who  was  unlucky  enough  to  think  it 
was  a  shrewd  move  to  sell  insurance  to 
the  repealer  group  in  the  first  place. 

6.  Can  anyone  with  proper  equipment 
use  the  repeater? 

In  general,  yes  —  but  with  a  few 
qualifications,  /n  most  cases,  repeater 
groups  will  welcome  all  "transient" 
operators  (operators  who  do  not  live 
in  Ihe  area  but  whcf  pasi  through 
occashmally  and  wish  to  use  the  ma- 
chine). But  if  you  live  within  the 
coverage  urea  of  a  repeater  and  plan  la 
me  it  to  any  substantial  degree,  your 
best  bet  is  to  join  the  repealer  club. 
Only  one  or  two  cases  have  arisen 
where  new  members  are  discouraged; 
and  thcie  have  blackened  the  eye  of 
FM  to  such  an  extent  that  most 
groups  lean  over  backward  now  to  be 
courteous  and  friendly  to  newcomers. 

7.  Does  one  tieed  permission  ? 

Only  when  regular  usage  is  contem- 
plated. 

S.    What   motivation   is  behind  Ihe 
establishment  of  a  repeater? 

The  desire  to  have  reliable  com- 
munications over  a  given  area,  and  the 
appeal  of  using  walkie-talkies  to  do 


polarized  electrolytic  capacitors  in  his 
manproofing  scheme.  If  electrolytic^ 
are  used  here,  they  should  be  of  the 
nonpolarized  type,  for  two  important 
reasons. 

First,  the  dc  polarity  on  many 
telephone  lines  frequently  reverses. 
This  polarity  reversal  is  used  in  many 
instajices  for  sigiialllug  purposes  (cal- 
led, curiously  enough,  reverse-battery 
signalling).  It  happens  very  frequently 
when  toll  calls,  21 1  (long  distance)  or 
0  (Operator)  are  dialed.  Since  a  great 
many  phone  patches  are  handled 
through  an  operator,  a  good  pos- 
sibility exists  that  the  patch  may 
indeed  be  run  with  a  line  polarity 
opposite  to  that  of  the  coupUng  capa- 
citors. This  type  of  reverse-battery 
signalling  is  not  universal,  but  its  use  is 
widespread  enough  to  warrant  a  test 
for  it  before  one  uses  polarized  elec- 
trolytics  (the  line  polarity  will  reverse 
after  the  last  digit  of  a  toll  call  or 
operator  call  is  dialed). 

The  second  reason  for  not  using 
polarized  electrolytics  is  that  the  ring- 
ing voltage  is  ac  (20  H?,)  and,  should 
the  patch  be  inadvcrlenlly  left  on  and 
the  phone  rings,  the  ringing  voltage 
could  destroy  ihe  capacitors,  causing 
(he  very  thing  you  are  trying  to 
prevent.  Further,  tiie  ringing  voltage  Is 
approximately  I  lOV  rms,  giving  a 
peak-to-peak  voltage  of  almost  300V. 
The  voltage  rating  of  the  two  capaci- 
tors must  be  at  least  150V  in  order  to 
safely  withstand  the  peak  voltages 
present  during  the  ring  cycle. 

Ray  PJchulo  WIIRH 

172  Dent  St. 

Went  Roxbury  MA  02132 

Nonpolarized  electrolytics  can  be 
formed  by  series-connecting  two  po- 
larized elelrolytks  back  to  back.  Con- 
nect the  positive  leads  together. 

. .  Ken 


Better  Understanding 

The  enclosed  chart  came  across  my 
desk  the  other  day  and  it  was  immed- 
iately apparent  tliat  this  is  exactly 
what  your  readers  need  to  bring  them 


OH  Skis,  in  your  issue  of  March  1971. 
In  fact,  we  could  make  good  use  of 
some  extra  copies  and  would  appre- 
ciate receiving  some  for  our  publicity 
purposes, 

Once  again,  many  thanks  to  the 
author.  Cordon  Pugh,  and  73's  staff 
for  the  excellent  article. 

John  M,  Christie 

Vice  President 

IVlt.  Snow  Development  ('orp, 

Mt.  Snow  VT  05356 

Circuit-Stik 
You  guys  are  really  eating  the 
green  one.  Why  did  you  bother  to 
turn  everyone  one  with  a  description 
of  Circtiit-Stik  without  telling  us  how 
to  get  hold  of  the  guys  who  purvey  it? 
Let's  get  out  of  the  "sled"  position 
and  straighten  out  this  mess.  Where 
can  I  get  samples  of  the  stuff?  Who  do 
I  write  to  to  get  more  information? 

Richard  Shyer 

Mansion  of  the  Slaves 

2455  Biirjud 

Pomona  C A  91766 

I  saw  the  article  by  Ken  Sessions 
Jr  KtSMVH  about  the  PC  Construc- 
tion with  the  Circuit-Stik  in  a  kit. 
Needless  to  say  I  was  instantly  inter- 
ested. What  is  the  address  of  this 
Circuit-Stik  company,  so  [  can  send 
off  for  sonte  more  information? 

Jim  Vinncll  W61)KU 

85ICnliforrli»St. 

SanFranci.>(c«CA94108 

Your  article  on  Page  61  March 
issue  about  Circuit-Stik  was  very  inter- 
esting and  we  would  like  to  try  some. 
However,  I've  searched  diligently  and 
can't  find  out  where  to  get  It. 

Please  give  me  the  supplier's  name 
and  QTH  so  I  can  get  some, 

Wm.  H.  Coleman  K4DMD 

(-lornell-Duhilier  Lleetronie* 

2632  Dalryraple  St. 

Saiiford  NC  273.50 

We  recieved  several  hundred  letters 
like  this,  all  of  which  have  been 
answered  individually  hy  Ihe  author, 
who  was  responsible  for  life  over.'tlght. 


E^ipansion 

I  wish  to  express  my  wholehearted 
approval  of  Ihe  recent  FCC  proposal 
to  expand  the  ■]')hone  bands  and  to 
allocate  more  frequencies  to  the  Extra 
class  licensee, 

I  would  also  like  to  express  niy 
desire  to  see  a  reduction  in  the  power 
limit  for  amateur  transmitters.  This 
would  have  to  be  in  the  form  of  a  rule 
requiring  a  limitation  on  the  total 
amplifier  plate  dissipation.  The  rules 
concerning  dc  power  input  are  totally 
disregarded  by  many  amateurs  who 
run  up  to  10  kilowatts  or  more  input 
tomi!ltiple4-IOOO-As. 

There    is    no    adequate   means  of 

policing  the   present  rule,  especially 

when   SSB  is   used.    If  an  amateur's 

transmitter    were   limited   to   a   total 

plate     dissipation     capability     of 

500-1000  watts   with  a   mandatory 

license  suspension  for  anyone  with  a 

larger  transmitter  in  their  possession, 

whether  in  use  or  not,  it  would  be  i 

great  deal  easier  to  enforce  the  rules. 

^clvnn  G.  Hart  W0IBZ 

936  Dontaos  Dr. 

St,  Louis  MO  63131 


A  Nice  Letter 

Yours  is  a  fantastic  magazine, - 
only  wish  I'd  hcjirti  about  it  earlier. 
You  have  your  competitor  maga^.ines 
beat  60  tijnos  over.  Here  are  a  few 
reasons  why  - 

I-  The  General  Class  Study  Course 
This  is  really  just  what  I  was  looking 
for.  As  a  Novice,  which  implies  little 
more  than  an  idiot  in  the  ways  of 
radio  theory,  I  needed  a  step-by-slep 
study  course  in  some  questions.  Dry 
textbooks  just  don't  compare.  My 
dad,  who  is  trying  to  leam  the  theory, 
and  I  both  use  the  course  and  under- 
stand perfectly.  When  I  am  at  the 
proper  level,  1  will  probably  buy  the 
Advanced  Class  Stticly  Guide  in  your 
radio  bookshop,  and  increase  my 
theory  with  that,  also, 

2.  Your  Editorials. 
I  commend  you  for  saying  what  needs 
to  be  said.  The  ARRL  is  an  organiza- 
tion that  is  sorely  needed  by  all  hams 


News  Page  Four 


in  the  U.S.  but,  as  I  am  now  aware,  it 
is  not  tile  typical  Joiigitt  in  shining 
armor.  Keep  up  the  good  worlt.  In- 
form us  of  the  faults  in  the  world  of 
hamdom,  and  maybe  73  will  soon  be 
standard  reading  in  ARRL  head- 
quarters. 

3.  Easy,   workable,  practical  pro- 
jects. 

I  may  never  need  a  1300  Morae-a- 
verter,  nor  a  S500  homemade  trans- 
ceiver for  160  through  6,  but  these 
articles  are  great  to  look  at  and  wish 
for.  However,  as  soon  as  1  finish  the 
automatic  keyer  in  the  November  70 
issue,  I'll  probably  start  the  IC  marker 
generator  in  the  October  issue.  Your 
projects  are  all  practical  and  needed 
items  around  the  shack,  and  I  intend 
to  build  a  lot  of  them. 

4.  Your  ads. 

Believe  it  or  not,  my  dad  and  I  find 
your  ads  for  73  products  simply  su- 
preme. What  I  am  referring  to,  of 
course,  is  your  subscription  ads,  your 
Gunsmoke  ads,  and  of  course:  "Tell 
our  advertisers  you  saw  it  in  73,  even 
if  you  didn't."  It's  nice  to  know  that 
hams  have  a  sense  of  humor,  also. 

Unfortunately,  I  must  cite  the  dark 
lining  of  your  silver  cloud.  I  agree 
with  R.  G.  Kueha  (letters,  December). 
Your  titles  ARE  quite  large,  and  at 
least  I  or  2  other  articles  could  be 
placed  in  each  magazine  if  the  space 
you  now  use  as  titles  were  halved. 
This  is  one  change  1  would  approve. 
Anyhow,  73  is  a  fantastic  maga- 
zine, and  it  is  one  worth  getting. 
Thank  you,    and   73. 

David  Bekin  WN6PYG 

198S6  Schoolcraft  St. 

Canoga  Park  CA  91305 


Propagation 

At  one  time  the  Propagation  Chart 
by  Mr.  J.  H.  Nelson  contained  infor- 
mation on  VHF  openings.  For  the 
past  many  months  this  has  been  mis- 
sing. How  come? 

Being  a  VHF  operator  I  found  this 
very  helpfu]  in  looking  for  good  band 
openings.    Please   if  possible  include 


FM  Repeater  Handbook  &  find  it  a 

very  useful  &  informative  publication. 

Jack  A.  Rash 

Reader  service  has  been  a  fiasco, 

but  things  will  improve  with  a  new 

child-operated  system  we've  initiated. 

.  .  .Keti 

The  League 

Oh  boy!  Did  you  persuade  Wells 
Chapin,  W8GI,  or  did  he  volunteer? 
His  comments  on  ARRL,  in  your 
January  1971  issue  are  manna  from 
some  sort  of  heaven. 

I  too,  am  a  member  of  ARRL  with 
many  years  of  support  to  my  credit. 
Matter  of  fact,  I  am  happy  to  reflect 
upon  my  status  as  a  life  member.  But 
however  you  cut  it,  1  am  not  happy 
with  the  image  that  ARRL  is  creating. 
Amateur  radio  is  to  some  a  hobby, 
and  to  some  it  is  a  vocation,  so  it 
cannot  be  administered  to  as  a  craft 
union.  And  it  seems  to  me  that,  more 
and  more,  the  approach  of  Newington 
lies  in  that  area. 

A  thoughtful  reading  of  Chapin 's 
article  will  not  only  clarify  cause  and 
effect,  but  it  will  suggest  ways  and 
means  whereby  dead  weiglit  can  be 
transformed  into  something  approach- 
ing energy  and  purpose. 

Alden  W.  Smith 

Penury  Priory 

Temple  HH  0308-1 

The  ARRL  reminds  me  of  a  fog- 
horn ;  at  least  with  you  guys  I  can  tell 
that  there's  samsbody  out  there,  and 
you're  diffsrent\ 

You'd  better  keep  Fred  Mocking  or 
Tm  a  goner  -  1  made  it  tlirough  Gen- 
eral on  sheer  momentum. 

Pete  LiunasneyWB6AZF 
654  Cunard  Dr. 
IVapa  CA  94558 

There  seem  to  be  so  many  things 
that  can  be  done  by  the  League  but 
with  only  one  board  meeting  a  year, 
the  operation  is  basically  run  by  the 
staff, 

After  two  campaigns  now  for  vice- 
director  I  have  come  to  the  con- 
clusion in  my  own  thinking  that 
those  who  are  vocal  or  want  to  see 
something  done  are  no  longer  mem- 
bers and  those  who  are  left  are  Just 
too  apathetic  and  don't  really  care. 


I  Caveat 


Esptor?; 


iS:*.fi»rtt«»!it«»: 
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f  nee  —  $2  per  25  wocds  for  nan- 
cominejeial  ads;  $10  per  25  woi:ds  for 
business  vetitutei.  No  display  ads  or 
a^encydlacount.  Include  youi  cheek 
with  order. 

Deadline  for  ads  is  the  1st  of  the 
month  twQ  months  pxior  to  publica- 
tion. For  example-':  January  J.s±  is  the 
deadline  tor  the  Matgh  issue  which  will 
be  mailed  on  the  1.0th  of  February, 

Type  copy.  Phrase  and  punctuate 
exactly  as  you  wish  it  to  appear.  No 
all-capita)  adS. 

VVfr  will  be  the  judge  of  suitabiUty  of 
ads.  Our  responsibility  for  etrois  ex- 
tends only  to  printing  a  correct  ad  in  a 
later  issue. 

For  SI  extra  we  can  maintain  a  reply 
bojt  ior  you. 

We  cannot  check  into  each  advertiser, 
so  Caveat  Emptor.  .  . 


2.METER  FM  BARGAIN,  Sonobuoy 
Solid  state  transmitter  and  modula- 
tor, 2  watts  output.  Conversion  de- 
tails included,  $11.23  postpaid. 
Monks  Electronics,  3 1 3  Old  Farms 
Rd.,  Simsbury  CT  06070. 

G.E.  M.T.S.  ALL  SET  for  5  freq 
operation.  High  level  audio,  touch- 
tone,  pad  installed.  Super  clean  with 
.22-.82,  .34-.94,  .46-.94,  .94-.94. 
S225.00.  C.  P.  Hoffman  WIELU, 
169  MiUham  St.,  Marlboro  MA 
01752. 

SURPLUS  BD-lOO  SWITCHBOARD. 

New  10-line  teletype  switchboard. 
Includes  meter,  patch  field,  cords, 
repeaters,  table,  technical  manual. 
$45.  Frank  Hajdu,  41  Ledge  Lane, 
Stamford  CT  06905. 

NEW  RCA  WT301A  Transistor  Test- 
ed +B  &  K  transistor  probe,  S50. 
Housecleaning  —  tape  recorders, 
transistor  &.  auto  radios,  FM-AM  ta- 
ble radios.  Zenith  Transoceanic. 
SASE  -  Ust.  Chester  Benson,  733  So. 
14th,  Richmond  IN  47374. 


FOR  SALE:  HT-46  Xmtr  and 
Nc-300  Rcvr.  Both  in  excellent  con- 
dition. $280  or  best  offer.  Dale 
Stuewe  WA7IM1,  Rt.  3,  Box  405, 
Corvallis  OR  97330, 

YOU  ALL  COME  to  International 
Independent  County  Hunters  Con- 
vention in  Kansas  City  July  2,  3,  4, 
1971.  AS  AS  to  WA0SHE  for  infor- 
mation. Cleo  J.  Mahoney  WA0SHE, 
Seer/Treasurer,  SOOl  Blue  Ridge  Cut 
Off,  Raytown  MO  64133. 

FOR  SALE:  HQ  170  Receiver  with 
clock  and  manual  SI 25.00.  F.O.B.  C. 
G.  Phillips,  1000  North  Oak,  Creston 
lA  50S01. 

MILITARY  SURPLUS.  New 
125ufd  -  350WDVC  aluminum  can 
eiectrolytics,  5  for  S3. 75  ppd.  Cata- 
log 10^,  free  with  order.  Electronic 
Systems,  P.O.  Box  206,  New  Egypt 
NJ  08533. 

TECH  MANUALS— J6.50  each: 
R-390/URR,  R-390A/URR, 
EC-693A,  USM-24C,  BC-348JNQ, 
URM-25D,  0S-8C/U,  UPM-45,  UPN- 
12,  TS-497B/URR,  CV-591A/URR. 
Hundreds  more.  S.  Consalvo,  4905 
Roanne  Drive,  Wasliington  DC 
20021. 

TRANSCEIVER  NCX5  MARK  2 
with  ac  power  supply.  Factory  over- 
hauled. Perfect.  $350.00.  Sonar 
transceiver  1015.20  meters  200  watt 
PEP  SSB  with  factory  ac  and  dc 
supplies  $300.00.  Swan  power  supply 
Model  117XC  and  14X  dc  module 
$70.00.  Communicator  4  6  meter 
transceiver  mike  and  5  crystals 
$150.00.  Manuals  for  all  units.  Ger- 
ald Tetrault,  RFD  4,  Box  165,  Man- 
chester NH  03102, 


PMO  0-439  URT,  TMC.  RF  osc  and 
exciter,  2-4  mc  fundamental.  Uncon- 
ditionally guaranteed,  fully  cali- 
brated, manual  included.  Earl  Cas- 
tine,  1 1522  Goodloe  Rd.,  Silver 
Spring  MD  20906. 


"1971  TESTS-ANSWERS"  for  FCC 
First  and  Second  Class  License,  -plus- 
"Self-Study  AbiUty  Test."  Proven! 
S9.95.  Satisfaction  guaranteed.  Com- 
mand, Box  26348-S,  San  Francisco 
CA  94126. 

SELL;  Back  issues  73  Magazine; 
Hoehner  Melodica  w/music;  Grey- 
stone  20  Volume  Encyclopedia  of 
Pliotography  (Cost  S80);  Vacationer 
antenna.  Offers.  Stephen  Clifton 
WA2TYF,  800  W,  End  Ave.,  New 
York  NY  10025. 

DUAL-GATE  MOSFET  2.METER 
PREAMP.  PC  Construction,  18db 
gain,  3db  NF  typ.  Fully  wired  and 
guaranteed,  only  $13.95  ppd  in  U.S. 
Mich.  res.  4%  sales  tax.  HALE  ELEC- 
TRONICS, 803  I7th  St.,  Bay  City 
MI  48706. 

QSL  CARDS  -  100  3  color  on  glossy 
stock  S4,00;  200-S6.00;  Globe,  Ea- 
gle or  Straight  Key  on  front;  report 
form  on  back,  QSO  file  c^irds  $1.00 
per  100;  RUSPRINT,  BOX  7575, 
Kansas  City  MO  64116. 

TRANSCEIVER  ALTO-MOUNT, 
$7.95.  See  ad  in  May  '70  issue  73. 
Arco  Mfg.  Co.,  Box  817,  Grand 
Forks  N"D  58201. 

HT.37  FOR  SALE,  mint  condition, 
$175,  William  Humi,  Penn  Brook 
Apts  (14P)  Church  Rd,  North  Wales 
PA  19454. 

CLEGG  22er.  1  year  old.  Mint  condi- 
tion. SI  60.00  postpaid,  (617) 
922-3850.  Jim  Gysan  WIVYE,  53 
Lotlirop  St.,  Beverly  MA  01915, 

FOR  SALE  Swan  350  117XC  AC 
supply  and  14-X  DC  supply  $350,00 
used  10  hours  excellent  Condx, 
Norm  Riquier  WIGNS,  78  Norwood 
Rd,  Bristol  CT  06010.  Telephone 
(203)  383-3957. 

HOOSIER    ELECTRONICS    Author- 


this  information  in  I'ulure  issues. 

Bill  Peterson  K9OW0 

P.O.  Box  483 

Midlotliian  II,  60445 

The  itifo  /a'  alway:i  there.  Look  on 
Ihe  last  page  of  73. 

.  .  .Km 

Repeater  Rulea 
I  would  like  to  know  the  latest  on 
the  FCC  rules  concerning  repealers,  1 
have  been  out  of  touch  for  the  last 
couple  of  months  since  my  copies  of 
73  are  going  home  while  I  am  here  for 
TDY.  Thank  you  very  much  for  every- 
thing. 

Patrick  Brown  WAWCG/5 
CIVHl  No.  4,  Box  20016 
Keetler  AFB  MS  39534 

The  FCC  is  jus!  now  beginning  lo 
consider  Ihe  drafting  of  new  repeater 
rules. 

...Ken 

A  Real  Mover 

By  all  means  renew  my  sub- 
scription to  73  for  3  years,  as  I 
couldn't  bear  to  miss  any  of  (he  fine 
educational  articles  mixed  with  a  dash 
of  humor  to  make  life  a  little  more 
bearable. 

I  started  with  you  In  I960  in  "6" 

^•j.  land,   to  "7"  land,  to  P  land,  and 

finally  to  9  land.  Hope  you  will  not, 

ever>    chan£e    your    attitude    toward 

bureaucratic  boondoggling. 

Larry  Brooke  W9LSS 
Please  do  not  speak  HI  of  ARRL  like 
that. 

I  Give  Up 

Well,  you  nnaliy  did  it.  After  three 
months  of  sending  in  your  Reader 
Service  coupon,  and  not  getting  even 
one  reply,  I  decided  ii  was  because  1 
was  sending  in  too  many  requests,  or 
because  1  hadn't  subscribed  to  your 
magazinCj  yet.  So,  enclo.sed  you  will 
find  a  money  order  for  S6  for  a 
one-year  subscription,  as  well  as  the 
Reader  Service  coupon  from  the  Feb- 
ruary issue.  (The  March  issue  hasn't 
hit  my  local  newsstand  yet,  but  1  hope 
to  get  it  soon,)  All  joking  aside,  I 
enjoy  73  very  much  and  should  have 
subscribed  to  it  a  long  time  ago. 

I   have   recently   purchased    Ken's 


After  hitting  my  head  against  the 
brick  wall  so  many  times  I'm  about 
to  join  the  apathetic  group  and 
-breeze  along  in  other  endeavors. 

Gary  A.  Stitwcll 
7164  Rock  Ridge  Terr, 
Canoga  Park  CA  91,504 

I  do  not  wish  to  renew.  1  am  tired 
of  your  lambasting  the  ARRL, 
"l^aky  Lines"  Dave  Mann  March  71. 
All  Dave  is  interested  in  is  a  new 
country  and  not  promoting  goodwill 
among  nations, 

Vance  E.  Gilderaleeve  W5CST 


FIbt 

Any  groups  like  to  sec  a  film  of 
the  Westchester  Amateur  Radio  As- 
sociation's Field  Day  activities?  We 
have  about  a  [0-minute  black  and 
white  documentary  film  on  Super  8. 
Although  the  sound  is  presently  on  a 
separate  tape,  it  can  be  put  directly 
on  the  film. 

1  appreciate  your  study  courses, 
and  am  waiting  for  the  General  series 
to  be  complete  so  that  I  may  stand  a 
{±ance  in  getting  rid  of  tny  Novice 
calL 

Elinor  H.  Stecker  WN2MYK 

(Mrs,  Arthur  Ktec^kcr) 

16  Kilmer  Rd. 

Larchmonl  NY  10538 

Poor  Peoples'  Radio 

I  thought  you  might  let  your 
readers    know    about   Poor   Peoples' 

Radio,  Inc.  We  were  granted  a  con- 
struction permit  on  November  19, 
1970  from  the  FCC  for  an  educa- 
tional FM  broadcast  station  to  serve 
San  Francisco.  The  proposed  statio^i 
has  been  granted  callsign  KFPR  and 
we  will  operate  on  89.5  FM  with  10 
watts  output.  We  have  permi-ssion 
from  KGO-TV  to  place  our  antenna 
on  their  tower  on  Mt.  Sutro,  and  this 
is  the  highest  point  in  San  Francisco, 
being  about  830  ft.  above  sea  level. 
We  are  looking  for  help  in  the 
form  of  volunteerSj  money,  parts, 
etc.  (f  any  of  your  readers  would  like 
to  call  me,  the  home  landline  is  (415) 
751-1974. 

Meyer  Golleniiuin  W6G1V 

863-2.'>t!i  Ave. 

San  Francisco  CA  94121 


738  1961  THRU  1970  all  Ihe  good 
ones.  Sell  or  trade.  Make  offer. 
K8GIU,  Rd  2,  Wellinglon  OH  44090. 

"STANDARD  806M,  2M  FM  with 
25  watt  power  amplifier,  AC  supply, 
7  sets  xtals.  $350.00.  George  Pres- 
ton, 208  North  St.,  Salem  MA 
01970." 

FOR  SALE:  Heath  sb-301  receiver 
with  sb-600  speaker,  sb-300-4  2  me- 
ter converter  and  ssb  and  am  filters. 
All  for  $275.  First  check  or  money 
order  takes  it.  Will  trade  for  Heath 
Seneca  vhf-1  transmitter  or  hq-170a. 
Sp/4  Patrick  Butler  TADSS  c/o 
MISSA  APO  NY  09360. 


Why  is  it  that  all  the  FM  operation 
is  being  crowded  into  the  K6--I47 
MHz  segment  of  the  2in  band.  When  is 
somebody  there  going  to  wake  up  and 
see  the  potential  harm  to  amateur 
radio  that  is  building  up  by  allowing 
this  situation  to  become  further  and 
further  entrenched  into  our  operating 
practices.  As  time  goes  on,  the  section 
147—148  MHz  is  becoming  more  and 
more  vulnerable  to  commercial  take 
over.  Its  position  in  the  spectrum 
makes  it  a  natural  objective  for  com- 
mercial radio  users.  Keeping  amateur 
FM  below  147  MHz  is  not  helping 
matters  any. 

Joe  Cusimano  VE30V 

2480  Rayvicw  Ave, 

Willnwdafe,  Ontario 

Canada 

You'rs  running  scared  a  little  too 
soon.  Remember,  a  few  yean  ago 
there  was  no  FM  operation  at  all,  and 
the  AM  people  were  spread  over  the 
entire  2  meter  spectrum.  Today,  FM 
exists  between  146  and  147  MHz 
(though  many  areas  are  active  above 
that),  and  the  AM'crs  are  settling 
above  and  below  that  1  Mlh  .fpread, 
FM'ers  are  not  made  up  of  nldtime  2 
meter  AM  men  —  they  represent  hams 
who  have  come  from  all  areas  of  our 
spectra.  Thus,  the  FM  activity  isn  'I 
causing  a  squeeze  on  2  meters  — 
rather  it  is  causing  an  expansion  of 
activity  there. 

. .  .Ken 

News  Page  f'ive 


MOTOROLA  FM  Business  Dispalcher 
High       Band  Model 

D33CMT-I  i30BM.  Iransistor  re- 
ceiver, T  Power,  IS  watts  out,  2 
Freq.,  dash  mount.  Manual  included. 
$150.  B.  Dickerson,  1200  Johnston 
St.,  Philadelphia  PA  19148. 

WANTED  HRO  coiJs  A,  B,  D,  and  E 
sets.  Advise  condition  and  price. 
WA6QVS,  428  28th  St.,  Richmond 
CA  94804.  (41 S)  232-3427, 

SELL:  G.E.  Progress  Line  MT33  for 
2  meter  FM.  Includes  Mike,  Control 
head.  Cable,  relay  for  SI 50.  Marty 
DiMaso,  W2WXP,  IS  Di  Rubbo  Dr., 
PeekskiU  NY  10566. 

NEW  TTY  PARTS  FOR  SALE.  Com- 
plete  stock  —  original  cost 
$5,000 ...  best  offer  over  $1,500 
takes  alL  H.R.  Potter,  2629  No. 
Lamer  St.,  Burbank  CA  91504.  Tel: 
848-0855. 

ONE    KAAR    DT75    TRANSISTOR 

2M  transceiver  25  watts,  2  instant 
heat  tubes  in  the  final,  6.5  A  trans- 
mit, 100  ma  receive,  .25  UV  sensi- 
tivity, narrow  band,  3  yeani  old,  LIO 
W9  H+  front  mount  with  manual 
$145.00  (can  be  converted  to  6 
frequencies  for  under  .?  10.00)  Bill 
Thorpe,  Box  306,  Southboro  MA 
01772. 

HOBBYISTS  -  ELECTRONIC  COM- 
PONENTS at  huge  savings.  Trans- 
istors, 2N3566  and  2N3S67,  5  for 
254,  capacitors  10^,  carbon  resistors 
S4.  Thousands  of  components.  Cata- 
logue free.  SASCO  Electronics,  1009 
King  St.,  Alexandria  VA  22314. 

GREENE  —  water  tight  center  insula- 
tor with  or  without  BALUN  —  a  very 
tough  item  to  beat  filer  free. 
GREENE  INSULATOR  Box  423 
Wakefield  RI  02880. 

WEST  COAST  HAMS  buy  their  gear 
from  Amrad  Supply  Inc.  Send  for 
flyer.  102S  Harrison  SI.  Oakland  CA 
94607,  451-7755  area  code  415, 


ized  dealers  for  Drake,  Hy-Gain, 
Ten-Tec,  Galaxy,  Regency,  Halli- 
crafteis.  All  equipment  new  and  fully 
guaranteed.  Write  today  for  our  low 
quote.  Hoosier  Electronics,  Dcpt.  D, 
R.R,  25,  Box  403,  Terre  Haute  IN 
47802, 


YOUR  CALL  LETTERS.  Two  sets, 
for  windshield  and  rear  glass.  Smart 
white  letters  with  red  outline.  Easily 
installed  pressure  sensitive  dccals. 
$1.00,  postage  paid,  anywhere.  Satis- 
faction guaranteed.  Lake  Jordan  Art- 
ists, Slapout  AL  36092, 

COLLINS  S.  LINE  and  other  gear 
for  sale,  SASE  for  complete  list.  J. 
Lynch,  Box  9638,  533  East  Dunlap 
Ave.,  Phoenix  AZ  85020, 


2M  NBFM  GE  Progress  Lino  ME32W; 
RCA  CMV4.  12V,  Service  Data,  Le-. 
gal  Commercial.  Either  $  1 1 5  Prepaid 
Eastern  U.S.  H.  Sink,  Box  465,  Au- 
burn IN  46706, 


WANTED -Drake  T-4B,  C-4  and 
R-4B  in  excellent  condition.  Also 
interested  in  RTTY  equipment  or 
station  used  with  Drake.  J.  Moscr,  Rt 
10,  Box  46143,  Charlotte  NC 
28212. 


INTEGRATED     CIRCUITS  -  new 

DTL,  TTL,  and  linear  circuits.  DIP 
SN74QQ,  SN7402,  SN7404,  at  50^ 
each  -  DIP  fUp  flops  ,SN7473  dual 
JK  and  SN7474  dual  D  at  90  4 
each  —  5  volt  power  supply  modules 
(similar  to  National  LM309K)  T03 
case  device  supplies  more  than  lA 
with  inputs  of  7  to  30  volts.  12.50 
each.  We  have  counter  kits  and  mod- 
ules for  instruincnls  to  directly  mea- 
sure to  17SMC.  Orders  over  S5.00 
shipped  prepaid.  25^  handling  and 
postage  on  small  orders.  Send  \04 
for  complete  list  of  IC's  and  kits. 
Babylon  Electronics,  S942G  Don 
Way,  Carmichael  CA  94628. 


RADIO  BOOKSHOP  BIG  DEALI 


BOOKS! 


ADVANCED  CLASS  STUDY 
GUIDE  Up-to-the-minute  sim- 
plified theory,  written  with 
the  beginning  radio  amateur  in 
mind.  This  unique  book  covers 
all  aspects  of  the  theory  exam 
for  tiie  Advanced  Class  license 
and  has  helped  hundreds  of 
hams  to  sail  through  the  exam 
.  .  .nothing  e!se  like  it  in  print, 

1001 $3.9S 

lOOlH    .  .  .  .Hardbound  $6.95 

EXTRA  CLASS  LICENSE 
STUDY  COURSE  BOOK  The 

Extra  Class  License  Study 
Guide  is  now  available  in  book 
form  as  a  permanent  addition 
to  your  radio  library.  This  is 
the  complete  course  that  was 
published  in  7  3,  coveting 
every  technical  phase  of  the 
new  Ucense  exams  for  this 
highest  class  of  amateur  lic- 
ense. This  also  covers,  in  the 
easiest-to-understand  form, 
just  about  every  technical 
Question  likely  to  be  asked  on 
the  First  Class  Kadiotelephone 
exam.  This  is  the  first  study 
course  ever  published  that  is 
written  so  the  newcomer  to 
radio  can  understand  It.  With 
this  book  you  can  face  the 
FCC  exams  itnowing  that  you 
understand  the  theory  and 
wfith  no  fear  of  revi^ritten  Ques- 
tions. 
1002 ppd  USA  $4.95 

VHF  ANTENNAS  This  hand- 
book is  a  complete  collection 
of  up-to-date  information 
about  VHF  and  UHF  anten- 
nas, with  design  hints,  con- 
struction and  theory.  If  you've 
been  wondering  what  array 
you  need,  this  boolt  will  give 
you  enough  background  to 
make  the  right  decision. 
1003 $3 

COAX  HANDBOOK  In- 
valuable book  for  the  ham  or 
the  lab  and  for  everyone  else 
who  doesn't  want  to  have  to 
keep  a  whole  library  on  hand 
for  reference  ...  or  even 
worse,  have  to  write  to  the 
manufacturer  for  coax  spec. 
1005 $3 


73  USEFUL  TRANSISTOR 
CIRCUITS  If  you've  been 
looking  for  a  transistor  circuit 
to  do  a  special  job,  chances  are 
there  is  a  circuit  in  this  book 
that  will  give  you  a  head  start. 
It  covers  circuits  for  audio, 
receivers,  transmitters  and  test 
equipment. 
lOOS $1 

SIMPLIFIED  MATH  Does 
math  scare  you?  It  shouldn't. 
This  easy-to-underatand  book 
explains  the  simplified  expo- 
nential system  of  arithmetic, 
simple  formulas,  logarithms, 
and  their  application  to  the 
ham  shack. 
1007 $50^ 


1004 


1006 


AMATEUR  TEST  AND  MEA- 
SUREMENTS By  W5REZ. 
Using  VOM,  Scope  VTVM, 
dipper,  SWR  bridges,  etc.  Cov- 
ers amateujr  users  o£  test 
equipment  in  the  ham  station. 
208  pages,  softbound.  Inter- 
estingly written,  covers  tuning 
receivers,  all  kinds  of  trans- 
mitters, etc.  Invaluable  for 
every  faamshack. 
1012 $S.SO 

ELECTRONICS  FOR  THE 
AMATEUR  By  W5REZ.  Hard- 
bound book,  272  pages.  Cov- 
ers entire  theory  needed  for 
passing  amateur  licenses.  Fine 
book  for  instructors,  and  for 
amateurs  wanting  a  refresher 
course  before  exposing  them- 
sleves  to  the  FCC  examiners. 
Hardbook  books  look  nice  and 
last, 
1013 ¥7.95 


NCX-1000 


[iB 

10 

BB|-^ 

e  e 

G 

6 

■  ■ '  ■■ 

.  6 

0 

'  o 

0f» 

»  © 

NATIONAL      NCX-1000 

TRANSCEIVER  Transistor- 
ized transceiver  (except  for 
driver  and  final)  runs  1000 
watts,  yet  is  just  a  bit  larger 
than  ordinary  transceiver! 
Complete  kilowatt  ham  sta- 
tion in  one  small,  light  unit. 
Tested  by  7  3  staff  and  found 
to  be  a  really  great  unit.  The 
world  of  transistors  and  ICs 
makes  it  possible  to  have  a 
complete  kilowatt  all  band 
ham  station  in  one  small  unit! 
Not  much  larger  than  normal 
transceiver  yet  runs  solid  1000 
watts.  Extrenaely  sensitive, 
processed  speech  for  maxi- 
mum umphs  when  wanted, 
everything  you  need  in  one 
httle  package.  Only  tubes  are 
driver  and  final.  The 
NCX-1000  lists  for  $1100  and 
is  an  unusual  bargain  at  that 
price.  The  73  test  unit,  used  a 
lew  days  and  under  brand  new 
factory  warranty,  is  available 
to  the  first  $700  check  re- 
ceived. 
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G.K.  FREQUENCY  MEA- 
SURING EQUIPMENT  TYPE 
1105A  This  primary  fre- 
quency standard  will  measure 
from  1  Hz  to  over  100  UUz 
with  an  accuracy  of  one  cycle 
up  to  10  MHz.  This  is  a 
laboratory  standard  used  pri- 
marily for  calibrating  other 
equipment.  This  is  the  last 
word  in  frequency  standards. 
Send  for  details.. 
Special $  995 
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MAGNETIC  CAR  SIGNS 
Put  this  easy-to-read  magnetic 
call  sign  on  your  car  when  you 
are  on  a  trip  and  meet  the 
hams  along  the  way.  Comes 
right  off  when  the  XYL  drives 
the  car,  if  she  doesn't  want  to 
be  bothered  by  hams  tooting 
at  her.  Send  £4  along  with 
yoiur  call  letters  today! 
1201 $4 

LAPEL  BADGES  Name  and 
call  identifies  you  at  club 
meetings,  hamfests,  busted  pot 
parties.  Hand  engraved  by  skil- 
led New  Hampshire  craftsman 
with  loving  care.  Only  one 
lousy  dollar.  Send  first  name 
and  call, 
1202 $1 


A  HAMSHACK  WITHOUT  A 
GLOBE?  ridiculous:  Par- 
ticularly when  these  fabulous 
Hammond  globes  (the  best  in 
the  biz)  are  available  at  our 
low,  low  price!  13"  Inflatable 
globe  (guaranteed,  by  the 
way)  regularly  selling  for  $15, 
now  special,  while  they  last 

1208 ofi!y  $10 

13"  lighted  inflatable,  globe, 
regularly  $25  now 

1209 only  $15 

We  have  a  few  of  these  in 
stock  and  when  they  are  gone, 
that's  it! 
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CUSTOM  MADE  DX 
CHARTS  When  you  need  a 
DX  bearing  you  need  it  im- 
mediately. You  don't  want  to 
have  to  look  it  up  on  a  map  or 
fiddle  with  a  globe.  These  Cus- 
tom DX  Charts  are  computer 
printouts  for  your  exact  shack 
location  and  give  the  bearing 
and  mileage  for  every  country 
in  the  world.  They  are  printed 
out  by  call  prefix  for  speed  of 
location  and  the  capital  city  is 
indicated. 
Custom  DX  Chart.  1206ppd  $4 


FABULOUS  DX  MAP  OF 
THE  WORLD  Show  visitors 
DX  you've  worked.  Wall 
sized  (23"  x  31");  shipped 
flat  in  maihng  tube;  suitable 
for  framing;  most  complete 
map  available;  up-to-date 
wrorld  prefixes  shown;  color  in 
countries  as  worked;  shows 
islands,  reefs,  rare  DX  spots; 
tise  colored  map  pins  for  dif- 
ferent bands. 
J207 $2 

DX  HANDBOOK  Includes 
giant  world  country-zone  wall 
map.  Articles  on  QSL  design 
secrets,  winning  DX  contests, 
DXCC  rules,  DXpeditiorss,  re- 
ciprocal hcensing  and  many 
more.  World  postage  rates, 
WAZ  record  lists,  time  charts, 
propagation,  etc.  Special  ham 
maps  and  bearing  charts.  A 
must  for  the  DXer. 
1021  .  .  .$3 


DIODE  CIRCUITS  HAND- 
BOOK An  invaluable  reference 
book.  Covets  rectifiers,  mix- 
ers, detectors,  modulators,  FM 
detectors,  noise  limitcrs,  AGO, 
BFO/Q-multiplier,  AFC,  Vari- 
cap  tuning  audio  clippers^  bal- 
anced mods,  fieldstrength  me- 
ters, RF  probes,  zeners,  con- 
trol circuits,  etc.  Ill  different 
circuits. 
1004    SI 

"TRANSISTOR  PROJECTS 
FOR  THE  AMATEUR"  A  col- 
lection of  73's  most  popular 
ham  projects,  selected  fay  you, 
the  readers,  and  edited  by  Paul 
Franon  (Mr.  Semiconductor 
himself).  This  has  got  to  be 
the  best,  most  autnoritative, 
most  universally  appealing  col- 
lection of  up-to-date  circuits 
ever  published. 
1010 S3 


FM  BOOKS 


FM  ANTHOLOGY  Vol.  1. 
This  book  is  largely  a  col- 
lection from  FM  Bulletin,  edit- 
ed by  K67MVH  and 
WA8UTB.  The  material  is  ta- 
ken from  the  editions  of  Feb- 
ruary 1967  through  February 
1968. 
I0O9 $3 

FM  REPEATER  HANDBOOK 

K6MVH.  Book  is  required  for 
all  repeater  operators  and 
must  reading  for  all  FM'ers. 
Only  complete  book  on  the 
subject.  It  is  also  one  of  the 
best  selling  books  in  amateur 
radio  today. 
1010 Hardbound  $6.95 

"THE   BEST  OF  FM"  A  huge 

selection  of  FM  Journal's  fin- 
est technical  and  conversion 
articles,  never  before  reprinted 
in  any  other  magainr.e.  The 
concluding  segments  of  those 
controversial  "CHRON- 
ICLES"! Selected  FM  editor- 
ials to  show  a  broad  view  of 
the  problems  faced  by  FJM'ers. 
This  book  comprises  Volume 
II  of  the  FM  anthology,  and 
includes  an  ''Editor's  Cnoice" 
selection  of  topflight  articles 
from  FM  Journal,  from  March 
1968  to  May  1969. 
1011 $4.95 
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EDITORS  &  ENGINEERS 
RADIO  HANDBOOK  Hard- 
bound. Latest  (18th  edition) 
by  W(iSAl.  This  is  the  most 
complete  ham  handbook  over 
published.  Makes  all  other 
handbooks  look  like  comic 
books.  896  pages. 
1018 $13.50 

EDITORS  &  ENGINEERS 
RADIO  HANDBOOK  Hard- 
bound. W6SAI  (17th  edition) 
reduced  for  clearance,  limited 
supply  available  for  fast  acting 
amateurs.  Last  chance  to  get 
this  great  book  before  it  is 
gone  forcveic. 
1019 $10 

ELECTRONICS  REFER- 
ENCE HANDBOOK  Hard- 
bound. W6TYH  handbook  of 
basics  and  circuits.  Complete 
analysis  of  all  ssb  equipment. 
1015 $6.9.5 

HOW  TO  FIX  TRANSISTOR 
RADIOS  &  PRINTED  CIR- 
CUITS. Do  you  throw  those 
Uttle  radios  away  when  they 
stop?  Wasted  money!  Easy  to 
fix  with  this  manual.  Wortli 
many  times  the  low  price.  No 
serviceman  or  amateur  should 
be  without  this  tremendous 
book. 
1016 $7.95 

SCHEMATICS  AVAILABLE 
$1  each. 

JlOl.  ARR-15  from  June 
1965  73,  page  78. 

1102.  ARC-27  2M  Guard 
Channel  Receiver. 

1103.  SSB  Transeiver,  Nov. 
1961  73.  Page  23. 

1104.  R508/ARC,  June  1965 
page  48,  before  &  alter. 

Buy  lavishly!  Order  today  (com: 
RADIO  BOOKSHOP 
Peterborough  NH  03458 


GUNSMOKE?  Blow  your 
mind  on  our  back  issue  bar- 
gain   bunch,    30    (count   'em) 

assorted  (we  hope)  back  is- 
sues, all  before  1968,  for  the 
incredibly  low  price  of  $6 
postpaid  (hardly  pays  for  the 
postage).  These  are  packed  by 
slave  labor  (to  cut  costs)  so 
please  ignore  notes  calling  tor 
help,  etc.,  that  may  be  slipped 
into  the  bundles. 
1204 $6 

SPECIAL!  RARE  BACK  IS- 
SUES The  back  issue  of  73 
you  need  to  complete  your 
full  set  —  or  that  has  the  con- 
tinued article  you  only  read 
the  end  of  —  can  be  yours  for 
a  mere  pittance!  Most  issues 
are  in  stock  and  arc  available 
for  $1  each.  The  exceptions 
that  prove  the  rule  are  listed 
below: 
Deo.68,  Nov.69,   Feb.70.  Oct, 

70 $2 

Jan. 65,  Apr.6B,   Jan. 66,  Jan. 

87 S3 

Jan.61,  Dec.63,  Jun.66,  Jul. 
66 $100 
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BUY    BINDERS    FOR    YOUR 

73  and  win  the  love  of  a 
beautiful  girl.  Gorgeous  red 
binders  look  gi'eat  on  your 
shelves  and  also  keep  the  mag- 
azines from  disappearing  or 
breaking.  Come  with  set  of 
year  stickers.  Get  enough  bin- 
ders to  protect  all  those  back 
issues  too. 
120S $4 


DESK  CALL  PLATE  Up  to  20 
letters  on  a  desk  plate,  em- 
bossed wliite  letters  on  walnut 
background;  ebony  stand. 
Looks  great  on  rig  with  your 
name  and  call.  Watch  envy 
race  through  your  neighbor- 
hood. Send  along  20  well 
chosen  letters  (spaces  count  as 
letters  too),  include  a  nice 
fresh  two  dollar  bill,  and  give 
us  a  strong  hint  on  where  to 
mail  the  exquisite  piece  of 
craftsmanship. 
1203 $2 

Latest  Edition  —  POPULAR 
TUBE  &  TRANSISTOR  SUB- 
STITUTION GUIDE  Brand- 
new  updated  and  revised  edi- 
tion! The  most  needed  substi- 
tution data  for  both  tubes  and 
transistors  all  in  one  handy 
brand-new  volume!  No  longer 
do  you  have  to  refer  to  one 
substitution  manual  for  tubes 
and  another  for  transistors  — 
everyting  is  here  in  one  quick- 
reference  guide.  Lists  99%  of 
the  tubes  and  transistors  you'll 
ever  need  to  replace.  More- 
over, only  readily-available 
and  comparably-priced  substi- 
tutes arc  listed.  No  longer  do 
Jrou  have  to  search  through 
ists  of  tubes  and  transistors 
you'U  rarely  see  in  use,  or 
search  through  pages  of  irrele- 
vant material  to  find  a  substi- 
tute. Why  buy  a  $10  switching 
transistor  when  a  894  popular 
type  wHl  do  the  job  better? 
(jontains  8  big  sections  — ,four 
devoted  to  tubes  and  four  to 
transistors;  Popular  Receiving 
Tubes,  Industrial  and  Com- 
mercial Tubes.  American  Sub- 
stitutes for  Foreign  Tubes, 
■Tube  Base  Diagrams.  Popular 
Transistors.  American  Substi- 
tutes for  Foreign  Transistors. 
General  Purpose  Transistor 
Substitutes.  Transistor  Base 
Diagrams  and  Manufacturer 
Abbreviations.  You'll  find  this 
guide  to  be  one  of  th'e  most 
practical  everyday  aids  you've 
ever  used.  224  pps.,  8  Sec- 
tions. 

1022 Soflbound  $2.95 

1023 Vinyl  Cover  $4,9S 


WORLD'S  FINEST  LOG 
BOOK?  Designed  and  execu- 
ted by  W2NSD/1,  this  is  the 
most  relevant  amateur  radio 
log  ever  designed.  This  is  a  log 
for  today.  It  has  a  column  for 
the  date,  one  for  time  and  off 
of  each  contact,  a  small  col- 
umn to  indicate  whether  you 
called  the  station  contacted 
(or  CO)  or  not.  a  good  wide 
space  for  the  station  call  con- 
tacted, little  columns  for  the 
reports,  a  good  space  for  his 
location,  a  QSL  column,  and 
lots  of  room  for  notes  The  log 
is  the  long  way  on  standard 
8V2"  X  11'^  paper  and  padded 
into  pads  Of  125  siieets,  with 
room  for  20  contacts  per  page. 
The  whole  book  of  log  sheets 
win  carry  you  through  2500 
contacts.  There  is  a  place  to 
indicate  on  each  sheet  the 
band  being  used  and  the  pow- 
er in  case  these  change  now 
and  then.  The  log  pages  can  be 
numbered  for  file  card  refer- 
ence. Why  use  a  log  book 
designed  in  the  1920^s?  this 
one  was  designed  for  use  in 
the  70 *s  and  is  exactly  right 
for  the  DX'er,  and  rag  ehewer, 
or  even  the  round-table  deni- 
zen. It  will  work  for  RTTY, 
ATV  or  even  slow  scan  tele- 
vision. Never  has  a  log  been 
made  available  which  is  as 
handy  as  this  gem.  Why  keep 
struggling  with  tiiose  ring  bin- 
ders which  got  all  bent  out  of 
shape?  Get  this  first  really 
modern  log. 
1210 only  $2  ppd. 
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AU  books  and  items  postpaid 
in  U.S.A.  unless  otherwise  in- 
dicated. Send  cash,  check, 
money  order,  etc.,  to: 

Buy  lavishly!  Order  today  from: 
RADIO  BOOKSHOP 
Peterborough  NH  03458 


Dick  WUdman 

6142  Glenbrook  Lane 

Stockton  CA  95207 
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The  75m  mobile  antenna  I  use  raises  a 
few  eyebrows  now  and  then,  but  it 
really  works,  and  does  so  exceptionally 
well.  It  is  the  best  performing  75m  mobile 
antenna  1  have  ever  had  the  pleastire  of 
owning.  It  is  of  the  homebrew  variety, 
using  all  commercially  available  compo- 
nents. There  is  nothing  really  new  in  its 
concept  except  that  1  have  adapted  the 
features  of  many  different  antennas  to 
come  up  with  one  that  maintains  high  Q 
and  high  performance  over  the  entire 
phone  band.  It  does  look  a  little  different 
and  somewhat  weird  to  those  who  do  not 
know  what  it  does  and  what  it  is  for.  The 
antenna  consists  of  an  adjustable  top- 
section  whip  antenna,  a  three-spoke  capa- 
city hat,  a  long  and  large  center-mounted 
loading  con,  a  rotary  inductor  (center 
mounted  just  below  the  main  loading  coil), 
a  long  tilt-over  base  section  mast,  and  an 
inside-the-trunk  base  matching  network 
(switchable). 

The  success  or  failure  of  mobile  oper- 
ation depends  entirely  upon  the  efficiency 
of  the  antenna  installation.  In  mobile 
operation,  one  must  compete  with  extra- 
ordinary noise  levels,  QSB,  and  high-power 
fixed  stations.  This  immediately  puts  you 
at  a  distinct  disadvantage.  Considering  all 
of  these  factors,  the  highest  efficiency 
mobile  antenna  you  can  put  on  your 
automobile  is  obviously  a  must  if  you  want 
good,  solid  communications.  The  physical 


configuration  of  my  antenna  was  chosen 
with  regard  to  the  highest  possible  perfor- 
mance rather  than  how  it  looks. 
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Fig.  1 .  Top  section  whip. 

The  Whip 

The  top  section  whip  is  adjustable  in 
length.  It  is  a  two-section  telescoping  unit 
with  a  setscrew  on  the  side  for  locking  the 
length  after  adjustment  has  been  made. 
The  base  of  the  whip  is  threaded  and  will 
mate  with  the  top  of  the  loading  coil.  The 
top  of  the  whip  has  a  large  corona  ball  on 
it  about  Vi  in.  in  diameter.  The  whip  is 
made  by  Webster  {No,  MA-7).  The  extend- 
ed length  is  54  in.  and  the  collapsed  length 
is  43/2  in.  This  gives  me  12^2  in.  of 
adjustment.  See  Fig.  1 , 

Capacity  Hat 

The  capacity  hat  (Fig.  2)  is  of  the 
homebrew    variety.    It    consists    of   three 
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equally  spaced  (120  degrees  apart)  thread- 
ed brass  rods  814  in.  long.  The  use  of  this 
capacity  hat  above  the  loading  coU  effec- 
tively lengthens  (electrically)  the  lop  sec- 
tion whip.  The  hat  increases  the  effective 
capacity  of  the  top  section  whip  to  ground. 
This  also  allows  for  the  shorting  out  or 
removal  of  some  turns  on  the  main  loading 
coil  Vifhich  is  always  desirable.  The  overall 
effect  of  the  capacity  hat  is  to  bring  the  rf 
up  into  the  upper  portions  of  the  antenna 
and  away  from  the  car  body  which  has 
detrimental  effects  on  performance  such  as 
absorption  and  detuning  of  the  antenna. 

The  Loading  Coil 

The  all  important  loading  coil  is  the 
heart  of  the  loaded  low-frequency  whip 
antenna.  Its  purpose  is  to  cancel  the 
negative  reactance  offered  by  the  short 
antenna  to  the  tuning  device.  The  shorter 
the  whip  antenna  (compared  to  a  quarter- 
wave  antenna),  the  greater  the  negative 
reactance  offered  to  the  tuning  device.  The 
loading  coil  adds  an  equal  and  opposite 
amount  of  positive  reactance  to  the  an- 
tenna circuit.  This  will  neutralize  the  nega- 
tive reactance  of  the  short  whip,  leaving 
only  the  radiation  resistance  of  the  whip 
and  the  inherent  losses  of  the  loading  coO 
as  the  terminating  load  for  the  tuning 
device. 

Unfortunately,  most  loading  coils  are 
far  from  perfect.  They  exhibit  resistance  as 
well  as  reactance.  The  ratio  of  reactance  to 
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Fig.  2.  Capacity  hat  detail. 


the  rf  resistance  is  given  by  the  symbol  Q. 
A  coil  having  a  reactance  of  1200O  and  a 
resistance  of  lOfJ  is  said  to  have  a  Q  of 
120.  If  this  coil  is  used  with  an  antenna 
having  a  radiation  resistance  of  80,  the 
coupling  efficiency  is  then  8(8+10)  x  100, 
or  45%.  Over  half  the  output  power  of  the 
transmitter  is  lost  in  the  loading  coil.  If  the 
radiation  resistance  of  the  antenna  is  only 
4n  (as  it  may  well  be  with  base  loading), 
the  couphng  efficiency  is  then  4(4+10)  x 
100,  or  28%.  This  means  that  72%  of  the 
transmitter  output  power  is  lost  in  the 
loading  coil.  This  power  can  only  be 
dissipated  in  the  form  of  heat  generated  in 
the  loading  coil  itself.  For  this  reason,  I 
chose  center  loading.  Improving  the  effi- 
ciency  of  the  loaded  whip  antenna  means 
increasing  the  radiation  resistance  of  the 
antenna  by  using  either  a  center-  or  top- 
loaded  whip  antenna.  The  center-loaded 
version  is  the  most  practical  method  to  use 
from  the  standpoint  of  available  commer- 
cial parts,  I  found  out  by  experimentation 
that  the  longer,  thinner  coils,  rather  than 
the  shorter,  fatter  ones,  consistently  gave 
me  higher  field-strength  readings.  This 
would  indicate  that  the  coil  is  actuaMy 
radiating  energy  in  conjunction  with  the 
whip  antenna.  With  this  type  of  coil, 
overall  antenna  efficiency  should  be  on  the 
order  of  60  to  70%.  The  coil  I  chose  was  a 
Master-Mobile  Ultra  Hi  "Q"  75/80  meter 
loading  coil  (Fig,  3),  It  has  well  spaced  coil 
turns  (about  1/8  in.)  to  eliminate  arcing  at 
high  power.  The  coil  is  13 '/a  in.  long  x  3  in. 
in  diameter.  The  coU  has  95  turns  on  it.  It 
is  housed  in  a  clear  plastic  cover  with 
yellow  end  caps. 

The  Rotary  Inductor 

The  rotary  inductor  is  a  Master-Mobile 
Micro-Z  unit.  The  basic  rotary  coil  mea- 
sures 1  X  3  in.  long.  The  housing  measures 
3  X  4  in.  It  is  designed  for  manual  rotation 
and  has  a  turns  counter  (numerals  marked 
on  one  end  cap).  The  tap  to  the  coil  is 
accomplished  by  a  grooved  wheel,  mount- 
ed so  as  to  slide  on  a  bar.  The  grooved 
wheel  rides  on  the  coil.  There  is  a  coupling 
capacitor  mounted  between  one  terminal 
and  one  end  of  the  rotary  coil  (Fig.  4).  I 
removed  this  capacitor  and  discarded  it  and 
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made  the  input  and  output  contacts  con- 
tinuous through  the  coil  via  the  roller 
contactor.  I  fabricated  a  mounting  plate 
for  the  rotary  inductor  which  I  mounted 
on  the  bottom  side  of  the  main  loading 
coil.  The  rotary  is  mounted  to  one  side  of 
the  main  center  line  of  the  total  antenna. 


TOP 


TAP  COIL  AS  SHOWN  USrNG 
SOLID  INSULATED  12  OR  14 
AWG  TINNED  COPPEfl   WIRE. 
ROUTE  WmE   THROU&H 
EXISTING  DflAIN  HOLf   IN 
BOTTOM   COVER     DISCONNECT 
EXISTING  COIL  CONNECTION 
AT  BOTTOM  OF  COH,  ANO 
FOLD  BACK. 

TAP  COIL  AT  11-3/8  - 
TURNS  UP  FROM 
BOTTOM  OF  COIL 


■^MC 


rl  I BOTTOM 

'    ■     =m 


MOUNTING  BRACKET  FOR 
ROTIRY  INDUCTOR 


Fig.  3.  Loading  coil  detail. 

Operation  of  Loaded  Antennas 

One  of  the  penalties  that  must  be  paid 
for  high  Q  and  high  efficiency  in  the 
antenna  system  is  that  the  tuning  of  the 
antenna  becomes  extremely  sharp.  It  is 
necessary  to  adjust  the  loading  accurately, 
and  to  adjust  it  for  each  significant  change 
in  operating  frequency.  To  put  this  in 
practical  terms,  if  the  frequency  is  shifted 
S  kHz  without  reloading,  no  appreciable 
loss  will  result;  10  kHz  and  the  output  and 
the  plate  current  of  the  transmitter  will 
start  to  drop;  15  or  20  kHz  and  the 
performance  will  seriously  suffer.  Obvi- 
ously, some  means  must  be  provided  for 
adjusting  the  antenna  loading  or  some 
other  portion  of  the  circuit  to  tune  out  the 
antenna  reactance  at  each  frequency  set- 
ting. 

On  40  meters,  the  problem  is  somewhat 


less  pronounced.  First  of  all,  the  loading 
con  is  smaller,  and  the  whip  is  longer  in 
proportion  to  the  wavelength  than  on  75 
meters.  Changes  in  frequency  of  30  kHz  of 
the  operating  frequency  may  be  made  with 
no  appreciable  loss  of  antenna  circuit 
efficiency.  However,  for  changes  of 
50—100  kHz,  again  some  means  of  varying 
the  antenna  loading  must  be  incorporated 
in  the  antenna  system. 

Maintaining  Antenna  Resonance 

On  10,  15  and  20  meters,  the  whip 
antenna  (usually  one  electrical 
quarter-wavelength  long)  will  usually  tune 
the  entire  phone  band  or  the  entire  CW 
band  with  little  difficulty.  On  40  meters, 
the  loaded  whip  antenna  will  usually  tune 
about  hajf  the  phone  band,  and  going 
beyond  that  requires  some  means  of  vary- 
ing the  inductance  of  the  loading  coU.  On 
75  meters,  unless  one  is  entirely  satisfied 
with  being  restricted  to  one  very  narrow 
operating  frequency,  some  means  of  vary- 
ing the  inductance  of  the  loading  coil  is  an 
absolute  must.  The  resonant  frequency 
may  be  varied  by  either  of  two  basic 
means:  by  altering  the  length  of  the  whip 
antenna  above  the  loading  coil,  or  by 
varying  the  inductance  of  the  loading  coil 
itself.  1  employ  both  methods.  To  vary  the 
length  of  the  top  whip  section  by  any 
other  means  than  doing  it  manually  is  very 
difficult.  To  vary  the  inductance  of  the 
loading  coil,  one  can  do  it  manually  or  by 
remote  control.  Tuning  this  coil  can  be 
done  by  running  an  insulated  metal  strip 
from  the  top  side  of  the  loading  coil  down 
past  the  side  of  the  coil  and  adjusting  the 
length  of  this  strip  by  rolling  it  up  and 
down  with  an  old-fashioned  can  opener 
key,  or  a  sMding  tap  on  the  coil  will  do  the 
trick.  Or  try  running  a  brass  slug  up  and 
down  inside  the  coil  with  the  slug  electri- 
cally and  physically  connected  to  the 
bottom  side  of  the  coil.  You  can  also  use 
relays  to  switch  in  taps  on  the  coH,  or  use  a 
rotary  inductor  in  series  with  the  main 
loading  coU. 

In  brewing  up  my  75  meter  mobile 
antenna,  I  chose  to  incorporate  the  best  of 
all  of  the  different  methods  of  obtaining 
high  efficiency  and  high  performance.  To 


16 


73  MAGAZINE 


obtain  high  performance  on  75  meters,  one 
must  first  get  the  radiating  portion  of  the 
antenna  as  far  away  from  the  metal  body 
of  the  automobile  as  is  practical  so  you 
won't  suffer  from  body  absorption  and  the 
detuning  effect  it  has.  I  used  a  Hustler 
tilt-over  mast.  I  chose  to  use  the  long  mast 
(the  one  they  normally  recommend  to  use 
for  bumper  mounting),  and  mounted  it  up 
on  the  rear  deck  adjacent  to  the  corner  of 
the  rear  window.  The  ideal  place,  from  the 
standpoint  of  efficiency,  would  have  been 
right  in  the  center  of  the  roof,  but  I  have 
to  keep  peace  in  the  family.  This  tilt-over 
mast  measures  55  in.  long.  With  the  extra 
heavy-duty  stainless  steel  base  spring,  it 
brings  the  length  of  the  base  mast  to 
exactly  5  ft  long.  The  total  antenna  length 
approaches  lOVi  ft.  This  puts  the  top  of  the 
antenna  about  13  ft  in  the  air.  This  is  a  lot 
of  antenna  up  there,  but  if  you  want  to  get 
out  you  must  have  a  lot  of  antenna  out  in 
the  air  and  have  it  properly  matched  and 
tuned.  While  driving,  in  order  to  keep  the 
antenna  in  a  vertical  position,  which  is  also 
necessary  to  maintain  antenna  resonance,  I 
slip  a  large  nonmetallic  washer  over  the  top 
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Fig,  4.  Rotary  coil  detail. 


Fig.  5.  Assembly  and  installation  of  75m  antenna. 

section  whip  and  let  it  come  to  rest  on  top 
of  the  loading  coil.  I  drilled  a  small  hole  in 
one  side  of  this  washer.  Through  this  hole  I 
tie  some  waxed  nylon  lacing  twine  as 
shown  in  Fig.  5  and  run  it  up  forward  to  a 
gutter  clip  on  the  driver's  side  of  the  car. 
This  is  a  very  low-loss  line  and  does  not 
affect  the  performance  of  the  antenna  even 
when  wet,  because  it  is  waxed. 

Tuning  the  Antenna 

Tuning  this  antenna  was  a  relatively 
easy  job.  It  would  most  likely  have  been  a 
lot  easier  for  me  if  I  had  used  a  grid-dip 
meter  and  an  swr  bridge,  but  1  do  not  have 
either  one,  and  I  found  out  they  were  not 
really  necessary.  I  tuned  up  this  antenna 
using  nothing  but  the  cathode  current 
meter  on  my  transceiver  and  a  field- 
strength  meter.  1  am  able  to  resonate  the 
antenna  in  any  50  kHz  portion  of  the  75 
meter  phone  band  with  equal  efficiency 
and  still  maintain  the  highest  possible  Q.  It 
should  be  pointed  out  that  most  mobile 
antennas  exhibit  a  feed-point  impedance 
less  than  the  characteristic  impedance  of 
the  transmission  line  that  feeds  the  an- 
tenna. You  can  match  the  feedUne  to  the 
antenna  by  using  a  simple  matching  net- 
work.   This    network    is    composed    of    a 
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rotary  inductor  which  we  will  call  L]y[  and 
a  capacitor  which  we  use  to  shunt  the  feed 
point  of  the  antenna  to  ground  with,  and 
we  shall  cali  this  capacitor  C|y(.  The  re- 
quired values  of  C|y[  and  Ly[  may  be 
determined  from  the  following  formula. 
(See  Fig.  6.)  Ra  is  the  antenna  feed-point 
impedance  and  Rg  is  the  characteristic 
impedance  of  the  transmission  line.  If  the 
antenna  impedance  is  20^  and  the  line  is 
SOU,  coaxial  cable  and  the  operating  fre- 
quency is  4000  kHz,  the  inductance  is  as 
shown  in  Fig.  7.  The  chart  at  Fig.  8  shows 
capacitive  reactance  of  Cm,  and  the  in- 
ductive reactance  of  L^  necessary  to 
match  various  antenna  impedances  to  5012 
coaxial  cable.  In  practice,  Ljvi  need  not  be 
a   separate  fixed  indiictor  nor  a  separate 
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_     ^/R*(Ro-R*}X  10^    „ 
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Fig,  6.  Equations  for  obtaining  C^^i  ^"'^  ^m- 

rotary  inductor,  but  I  chose  to  have  L]y[  a 
separate  rotary  inductor  to  give  me  more 
latitude  and  flexibility  in  tuning,  as  1 
wanted  precise  matching  and  maximum 
performance  over  the  entire  75  meter 
phone  band.  Ly[  can  be  duplicated  by 
adding  an  equivalent  amount  of  inductance 
to  the  loading  coU.  If  you  choose  to  have 
Ly[  fixed  and  a  part  of  the  main  loading 
coil,  Cyi  at  least  should  be  variable  until 
the  appropriate  value  of  capacitance  is 
found.  When  this  value  is  found,  fixed, 
high-voltage  capacitors  of  the  same  value 
can  and  should  be  substituted.  A  rotary 
(variable)  capacitor  can  be  used  if  you  can 
secure  the  shaft  by  locking  it  in  place  so  it 
will  not  change  capacitance  due  to  vibra- 
tion. 

I  first  started  tuning  up  the  antenna  at 
the  low  end  of  the  phone  band  3.8  MHz.  I 
did  this  by  extending  the  top  section  whip 
up  and  out  all  the  way  and  setting  the 
rotary  inductor  so  the  maximum  number 
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Fig.  7,  Inductance  equations 

of  turns  were  in  use.  I  used  my  transceiver 
to  supply  rf.  I  injected  just  enough  carrier 
to  get  some  output,  then  began  running  the 
tap  up  on  the  main  loading  coil  until  I 
Started  to  get  some  output  indication  on 
my  field-strength  meter.  1  ran  this  tap  up 
one  turn  on  the  coil  at  a  time,  retuning  my 
transceiver  each  time  to  maintain  reso- 
nance. I  located  the  point  on  the  loading 
coil  where  maximum  output  occurred  and 
then  backed  up  a  turn  or  two  and  soldered 
the  tap  in  place.  I  then  started  lowering  the 
top  section  whip  until  I  again  obtained 
maximum  output  as  indicated  on  the 
meter. 

Once  locating  this  point  on  the  top 
whip,  I  marked  it  by  using  a  low-voltage  dc 
power  supply  with  its  output  set  at  around 
20V,  clipped  the  negative  lead  to  the  whip 
and  the  positive  lead  to  a  lead  pencil,  I 
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touched  the  tip  of  the  pencil  to  the  whip 
where  it  resonated  at  3.8  MHz  and  arced  a 
ring  around  the  whip.  This  mark  is  perma- 
nent and  very  easy  to  see.  1  then  turned  the 
rotary  inductor  all  the  way  in  and  retuned 
the    transceiver    for    maximum   output.    I 
found  out  that  maximum  output  occurred 
at  3. 85  MHz,  50  kHz  up  the  band.  I  then 
ran  the  rotary  inductor  back  to  its  original 
spot  and  retuned  the  antenna  to  3.S5  MHz 
by  lowering  the  top  section  whip.  When  I 
again  found  resonance,  1  marked  this  spot 
in  the  same  manner.  1  now  had  two  marks 
on  the  top  section  whip,  one  at  3.8  MHz 
and  one  at  3.85  MHz.  I  tuned  the  rest  of 
the  antenna  in  the  same   manner.   I  now 
have  electro-etched  marks  on  the  top  sec- 
tion whip  corresponding  to  3.8,  3.85,  3.9, 
3.95    and    4.0    MHz  -  the    entire    phone 
band.    I    can   tune   the   antenna   to   exact 
resonance  at  any  point  in  the  phone  band 
by  raising  up  the  top  section  whip  to  the 
lowest  frequency  mark  below  where  I  want 
to  operate  and  tuning  for  maximum  output 
on  the  desired  frequency  by  rotating  in  the 
rotary  inductor  (reducing  turns).  In  refer- 
ence to  the  matching  capacitor  Cm.  I  shunt 
the  base  of  my  antenna  with  1 000  pF.  I  do 
this    by    using    a    ceramic   rotary    switch 
mounted  on  an  angle  bracket  which  in  turn 
is  mounted  on  one  of  the  antenna  body 
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Fig.  9.  Schematic  of  antenna  circuit. 


MOUNTIN6  PLATE  FOR  ROTARy  INDUCTOR 

Fig.  10.  Dimensions  of  mounting  pJate  for  rotary 
inductor. 

mounting  bolts.  This  switch  is  a  single-pole, 
multiple  position  switch.  On  this  angle 
bracket  1  mounted  the  ceramic  rotary 
switch,  my  matching  capacitors  and  a 
coaxial  fitting  (Fig.  9).  I  can  select  any  of 
10  different  capacitors,  aU  of  different 
values.  The  antenna  I  use  on  40  meters  is 
of  the  same  principle;  adjustable  top  sec- 
tion; three-spoke  capacity  hat,  and  a  large 
high-Q  coil,  but  no  rotary  inductor.  Cm  for 
that  band  turned  out  to  be  500  pF.  Figure 
10,  by  the  way,  is  a  template  for  the  75m 
rotary  inductor  mounting  plate. 

Results 

The   results  I  have  obtained   with  this 
antenna    have    been   beyond    my    wildest 
expectations.  I  can  work  anything  1  can 
hear.  Ground-wave  communication  is  ex- 
cellent with  httle  or  no  fade.  To  date  1 
have   worked   many   Atlantic  Coast  states 
with    5-9+   reports,    many    provinces    in 
Canada,    Alaska,   Midway    Island,   Hawaii, 
Mexico,    South    America,    and    my   latest 
ZLIBAZ    in    New    Zealand    with    a    5-8 
report.  This  antenna  is  terrific.  I  have  only 
been  able  to  work  Hawaii  from  the  QTH 
using  the  same  power  and  a  full  half-wave 
inverted-V  antennar,  I've  never  been  able  to 
work  any  of  the  others.   Contacts  on  40 
meters  have  been  equally  as  good  using  the 
same  system.  In  addition  to  the  contacts 
mentioned,  I've  been  able  to  work  several 
KC4   stations  in  Antarctica.  All  contacts 
made  were  while  I  was  mobile  in  motion. 

W6M0G" 
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.  .an  up-to-date  circuit 
that  offers  higfi  gain, 
excellent  noise  figure 
and  simplicity 


Clifford  Klinsrt  WB6BIH 
520  Division  Stieet 
National  City  CA  92050 


An  rf  preamplifier  is  a  liandy  thing  to 
have  when  there  is  a  desire  to  im- 
prove the  sensitivity  of  older  receivers  or  to 
complete  the  construction  of  modern  ones. 
The  availability  of  dual-gate  FETs  makes  it 
possible  for  the  average  experimenter  to 
build  a  good  front  end  for  his  receiver.  This 
article  describes  such  an  FET  amplifier  that 
can  provide  about  20  dB  of  voltage  gain  to 
improve  the  sensitivity  of  fair  or  poor 
receivers.  This  preamplifier  can  also  im- 
prove the  signal-to-noise  ratio . 

The  Circuit 

Figure  1  shows  the  schematic  of  the 
amplifier.  A  common  source  unneutralized 
Motorola  MFE  3007  is  used.  The  input 
signal  is  applied  to  one  gate,  and  the  other 
gate  is  used  for  biasing.  An  rf  choke  and 
feedthrough  bypass  capacitor  are  used  to 
improve  isolation  from  the  power  supply. 
Experimentally  tapped  coils  are  used  for 
input  and  output  coupling. 

Construction 

The  amplifier  was  built  in  a  small 
aluminum  box.  The  top  was  cut  out  and 
replaced  with  a  copper  plate,  and  a  copper 
partition  was  soldered  in  the  center  as  a 


20 


73  MAGAZINE 


tor  the 
eNperimentor! 

INTERNATIONAL  EX  CRYSTAL  &  EX  KITS 
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tar  the 
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INTERNATIONAL 

PRECISION  RADIO  CRYSTALS 


International  Crystals  are  available  from  70  KF-fz 
1o  1B0  MHz  in  a  wide  variety  o1  holders. 
Crystals  for  use  in  military  equipment  can  be 
Supplied  to  meet  specifications  MIL-C*3098E, 


(GP)    for  "General  Purpose"  applications 
■ma/c         i''®*    '*""  "Commercial  Standard" 
TYPES:         (HA)    for    "HIgti    Accuracy"    close    temperature 
tolerance  requirements. 


1.  MXX-1  TRANSISTOR  RF  MIXER 

A  singfe  tuned  circuit  intended  for  signal 
conversion  in  tfie  3  to  170  MHz  range. 
Harmonics  of  the  OX  oscillator  are  used  for 
injection  in  the  60  to  170  MHz  range. 
La  Kit  3  to  20  MHz,  Hi  Kit  20  to  170  MHz 
(Specify    wt^en    ordering) ......$3.50 

2.  SAX-1  TRANSISTOR  RF  AMP 
A  small  signal  amplifier  to  drive  MXX-1 
mixer.  Single  tuned  input  and  link  output. 
Lo  Kit  3  to  20  MHz,  Hi  Kit  20  to  170  MHz 
(Specify   when   ordering) __._ $3J0 

3.  PAX-1  TRANSISTOR  RF 
POWER  AMP 

A  single  tuned  output  amplifier  designed  to 
follow  the  OX  oscillator.  Outputs  up  to 
200  mw,  depending  on  the  frequency  and 
voltage.  Amplifier  can  be  amplitude 
modulated.  Frequency  3,000 
to  30,000  KHz _ _ $3.75 

4.  BAX-1   BROADBAND  AMP 
General  purpose  unit  which  may  be  used 
as  a  tuned  or  untuned  amplirier  in  RF  and 
audio   aptiiications  20   Hz  to    150   MHz. 
Provides  6vto  30  db  gain.  Ideal  for  SWL, 
Experimenter  or  Amateur $3.73 

5.  OX  OSCILLATOR 

Crystal  controlled  transistor  type.  Lo   Kit 
3,000  to  19,999  KHz,  Hi  Kit  20.000  to  60,000 
KHz.  (Specify  when  ordering) _ $2.95 

6.  TYPE  EX  CRYSTAL 
Available   from    3,000   to    60,000   KHz. 
Supplied  only  in  HC  6/Lt  holder.  Calibration 
is  =  .02%  when  operated  in  Inlernational 
OX  circuit  or  its  equivalent. 

(Specify   frequency) $3.95 
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Fig.  1.  146  MHz  rf  amplifier. 

shield.  Both  LI  and  L2  were  S'/z  turns  of 
18-gage  wire  stretched  to  about  %  in.  long. 
The  coils  are  V2  in.  diameter.  MC  603 
trimmer  capacitors  were  used  for  CI  and 
C2.  They  are  1  -  28  pF,  but  a  variety  of 
small  variable  types  could  have  been  used. 
The  transistor  was  mounted  on  a  clip  in  the 
center  shield.  LI  and  L2  are  mounted 
perpendicular  to  each  other  to  minimize 
electromagnetic  coupling.  A  100  kSl  vari- 
able was  mounted  in  the  hole  on  the 
output  side  of  the  box,  after  the  pictures 
were  taken.  Venerable  UHF  connectors 
were  used  for  both  input  and  output 
terminals.  Since  the  MFE  3007  was  suscep- 
tible to  gate  breakdown,  all  leads  of  the 
transistor  were  shorted  together  with  a 
short  piece  of  wire.  The  shorting  wire  can 
be  just  barely  seen  in  the  photograph.  No 
problems  were  encountered  with  transistor 
damage,  and  when  the  wire  was  removed 
the  amplifier  functioned  normally. 

Adjustments  and  Operation 

The  first  step  in  tuning  was  to  set  the 
tuned  circuits  approximately  on  frequency 
with  a  grid  dip  meter,  then  see  that  they 
tune  above  and  below  the  desired  fre- 
quency. Since  an  AM  receiver  was  used,  the 
avc  was  turned  off,  the  audio  gain  was  set 
at  maximum,  and  the  rf  gain  control  on  the 
receiver  was  used  to  control  the  output 
level.  A  modulated  signal  generator  was 
used  to  obtain  an  ac  voltage  at  the  speaker 
terminals.  A  BaUantine  VTVM  with  its 
good  dB  scale  was  used  to  measure  the 
change  in  output  signal.  This  setup  makes 
it  possible  to  estimate  the  gain  of  the 
preamplifier    (assuming    that    the  receiver 


was  linear).  With  the  gate  bias  set  at  zero, 
and  a  weak  signal  applied,  all  receiver  rf 
circuits  were  tuned  for  maximum  output. 
The  signal  generator  was  placed  about 
100  ft  away  with  a  whip  antenna  attached. 
This  precaution  insured  against  stray  coup- 
ling through  the  power  lines  and  provided  a 
simulation  of  actual  operation  since  the 
station's  usual  2  meter  antenna  was  used. 
After  the  tuned  circuits  were  set  up 
with  zero  bias,  the  100  kSl  pot  was  turned 
slightly  to  increase  the  bias.  This  caused 
generally  a  decrease  in  output,  but  retuning 
the  tuned  circuits,  mostly  C2,  brought  the 
output  up  to  a  point  higher  than  it  was 
previously.  This  process  of  increasing  bias 
slightly  and  retuning  was  continued  until 
the  amplifier  broke  into  oscillation. 

The  bias  was  then  reduced  to  provide 
stability  and  all  rf  circuits  in  the  receiver 
were  tuned  to  assure  stability  and  proper 
tuning.  This  bias  point  produced  0.6V  at 
the  second  gate  as  measured  with  a  VTVM. 
The  receiver  was  peaked  up  at  146  MHz  as 
a  compromise  between  AM  (145  to  146 
MHz)  and  FM  (146  to  147  MHz), 

To  measure  the  gain,  the  receiver  was 
set  for  maximum  output  just  before  satur- 
ating the  audio,  and  the  output  voltage  was 
noted.  Removing  the  preamplifier  and  put- 
ting the  antenna  back  on  the  receiver 
resulted  in  dropping  the  output  voltage 
more  than  20  dB.  A  50^2  dummy  load  was 
applied  to  the  input  of  the  preamplifier  to 
check  its  noise  output.  This  showed  an 
increase  of  1 5  dB  noise  in  the  receiver. 
During  these  tests  it  was  found  that  the 
amplifier  took  a  few  seconds  to  warm  up 
when  power  was  reapplied.  During  this 
warmup  period  the  gain  increases  slowly 
and  stabilizes. 

This  prsamphfier  provided  a  good  in- 
crease in  signal  gain  that,  in  some  cases,  has 
meant  the  difference  between  Q5  copy  on 
a  weak  signal,  and  just  barely  being  able  to 
hear  it.  The  receiver  used  with  it  was 
adequate  enough  in  hearing  external  noise 
and  it  seemed  that  an  increase  in  gain 
would  only  increase  noise;  however,  several 
new  signals  popped  up  from  about  a 
hundred  miles  away  that  were  not  noticed 
without  the  preamplifier. 

..  .WB6B1H" 
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Henry  Radio  has  a  great  antenna  package  program  .  .  ,  big  savings.  Write  for  literature. 


EASY  FINANCING  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF  PAID  IN  90 
DAYS  ■  GOOD  RECONDITIONED  EQUIPMENT  •  Nearly  all  makes  and  models.  Our  reconditioned 
equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back  within  90  days  for  full 
credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin.  Export  inquiries  invited. 


TED  HENRY  (W6U0U) 


BOB  HENRY  (WOARA) 


WALT  HENRY  (W6ZN) 


Ksm  miiiiii 


11240  W.  Olympic  Blvd.,  Los  Angeles, 

Calif  90064  213/477-6701 

931  N.  Euclid,  Anaheim,  Calif.  92801  714/772-9200 

Butler,  Missouri  64730  816/679-3127 

New  York  area:  John  Richardt  W2W1Y  201/637-4107 

Houston  area:  Jan  Carman  W5SBX  713/464-0419 
'World's  Largest  Distributor  o/  Amateur  Radio  Equipment" 


Paul  Schuett  WA6CPP 
14472  Davis  Road 
Lodi  CA  95240 


NEAT  I  NOVEL 

RECEIVER 

ACCESSORY 


In  the  mid-fifties,  I  purchased  a  Hammar- 
lund  HQ-100  receiver.  This  is  not  the 
best  receiver  ever  made,  but  it  is  not  the 
worst  either.  The  unit  has  served  me  well 
for  the  past  few  years,  requiring  only  an 
occasional  tube  change  to  keep  it  working. 
One  accessory  that  is  most  useful  is  the 
crystal  calibrator.  This  is  inexpensive,  and 
is  easily  installed  even  by  the  inexperienced 
in  electronics.  Since  the  dial  cahbration  on 
this,  as  well  as  most  other  receivers,  leaves 
something  to  be  desired  as  to  accuracy,  the 
crystal  calibrator  finds  it  use  in  giving  a 
marker  at  predetermined  locations. 


Tet  us  assume  we  want  to  listen  to  a 
shortwave  station  at  15.175  MHz.  The  dial 
wiU  get  us  to  the  right  general  area,  but 
then  we  have  to  tune  the  bandspread  aU 
around,  listening  to  about  everything  else 
on  the  band  until  we  get  to  the  right 
place  —  and  even  then  we  aren't  sure  until 
we  hear  an  ID  or  a  familiar  announcer's 
voice. 

The  crystal  calibrator  speeds  up  the 
process.  When  the  switch  is  on,  a  signal  is 
produced  every  100  kHz  on  the  band  as  a 
"marker."  Looking  for  15.175,  we  first 
fmd  a  reference  spot  such  as  WWV,  count 


The  B+  wire  from  filter  capacitor  to  dropping 
resistor.  Note  terminal  strip  mounted  in  a  con- 
venient place. 


Inside  of  chassis  showing  connection  of  coax 
receptacle.  Third  wire  on  antenna  terminal  comes 
from  calibrator. 
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Rear  of  chassis  showing  coax  connector  installed. 

the  100  kHz  pips  on  the  way  up  untiJ  we 
are  at  15.170.  Halfway  between  .170'spip 
and  , ISO's  pip  is  our  station.  Simple. 

This  is  so  useful  when  using  the  band- 
spread  since  the  calibration  of  the  main 
dial  is  then  almost  useless. 

For  my  HQ-100,  1  purchased  the  cali- 
brator direct  from  the  Hammarlund  fac- 
tory. The  various  makes  of  calibrators  are 
all  basically  the  same,  so  jusf  about  any- 
thing, including  the  battery-powered  mod- 
el, would  work  in  the  circuit.  The  sugges- 
tions I  have  for  mounting  the  calibrator 
would  work  almo.st  the  same  way  in  any 
popular  receiver. 

This  is  an  extremely  easy  thing  to  do,  so 
that  even  the  newcomer  could  perform  the 
steps  with  a  screwdriver  and  a  soldering 
iron. 

The  Hammarlund  calibrator  comes  with 
an  on-off  switch  so  that  the  unit  will  not 
be  calibrating  all  the  time  (if  you  listen  to  a 
station  on  an  even  hundred,  you  will  also 
get  the  cahbration  signal  and  this  might  be 
undesirable).  The  switch  is  in  the  B+  hne  to 
remove  plate  voltage  from  the  tube  when 
the  calibration  signal  is  not  wanted.  The 
switch  can  be  mounted  in  any  convenient 
place.  1  chose  to  mount  mine  on  the  front 
panel  -  but  before  doing  any  drilling,  look 
around  back  to  make  sure  you  won't 
interfere  with  existing  wiring  or  anything. 
The  receiver's  dials  occupy  a  considerable 
portion  behind  the  front  panel;  however,  I 
located  an  area  just  large  enough  between 
them  to  mount  the  switch. 

After  the  calibrator  is  mounted,  it  will 
have  to  be  calibrated  itself.  Have  the  set 


warm  up  for  at  least  a  half  hour  so  that  all 
circuits  reach  operating  temperature  and 
there  wUl  be  no  drift.  Tune  to  WWV,  and 
wait  until  the  tone  stops  and  you  hear  only 
ticks.  Adjust  the  capacitor  on  the  calibra- 
tor to  "zero  beat."  Wait  another  hour  or  so 
and  check  it  again.  It  is  best  to  use  an 
insulated  screwdriver  for  this  process. 

One  other  modification  on  my  receiver 
is  the  installation  of  a  coax  antenna  con- 
nector. Since  I  use  coaxial  cable  for  anten- 
na leads,  an  inexpensive  connector  mount- 
ed in  a  spare  spot  on  the  back  of  the 
receiver  is  a  great  help.  Drill  a  pilot  hole 
where  you  want  the  connector  to  be,  get  it 
to  the  right  size  with  a  chassis  punch,  and 
you'll  be  in  business,  I  used  the  type  that 
requires  only  the  single  hole;  the  type  that 
also  requires  the  four  holes  for  mounting 
can  be  used  just  as  well  -  but  this  saved 
drilling  four  holes  (and  I  never  get  them  in 
straight  anyway).  Route  a  wire  from  the 
center  connector  to  the  antenna  1  termin- 
al. A  doublet  antenna  may  still  be  con- 
nected to  the  terminal  strip  at  any  time; 
but  for  coax  use,  plug  in  the  coax  to  the 
plug  and  short  A2  to  G  on  the  antenna 
terminal  strip. 

1  found  a  convenient  spot  on  the  chassis 
to  mount  the  calibrator.  The  mounting 
position  is  not  critical  and  can  be  almost 
anywhere.  I  tried  to  keep  it  away  from  the 
power  transformer  to  minimize  hum  pick- 
up. 

.\lready  drilled  in  the  chassis  was  a  hole 
which  matched  a  hole  in  the  little  calibra- 
tor chassis  —  1  lined  these  up  and  inserted  a 
self-tapping  screw.  The  calibrator  is  held  by 


Position  of  mounting  crystal  calibrditor. 


MAY    1971 
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Front  of  receiver  showing  calibrator  switch, 

one  screw,  not  two,  even  though  a  purist 
might  shudder  at  this. 

This  calibrator  had  four  long  wires 
coming  out  of  it.  The  instructions  quite 
nicely  told  exactly  what  to  do  with  each 
wire  —  filament,  B+,  antenna,  ground  —  my 
only  decision  was  where  to  route  these 
leads. 

Fortunately,  there  are  enough  small 
holes  already  drilled  in  the  receiver  chassis 
that  it  was  not  necessary  to  drill  another. 
The  filament  lead  was  routed  to  the  nearest 
tube  and  soldered  to  the  filament  connec- 
tion on  the  socket.  The  ground  wire  went 
right  next  to  It  and  was  soldered  to  a 
nearby  ground  lug.  The  antenna  lead,  of 
course,  connects  to  the  antenna  terminal 
on  the  back  of  the  receiver  chassis.  This 
produces  no  degradation  of  service,  by  the 
way. 

There  are  many  points  in  the  receiver 
where  B+  can  be  obtained.  I  took  mine 
right  from  the  filter  capacitor.  The  voltage 
here  was  a  shade  higher  than  the  instruc- 
tions suggested,  although  performance  of 
the  calibrator  was  entirely  satisfactory. 
However,   the  higher  the  B+,  the  stronger 


the  calibration  signal  —  and  it  is  not  neces- 
sarily desirable  to  have  a  strong  signal, 
since  the  bandwidth  will  be  greater.  So  I 
looked  through  the  spare  resistors  and 
came  up  with  one  of  4.7  ki^  and  tried  it  in 
series  with  the  B+.  It  works  great,  so  I  am 
leaving  it  alone.  Probably  any  popular  size 
would  work  as  well  from  3.9  to  150  kJ2,  I 
located  an  ideal  place  to  mount  a  terminal 
strip  under  the  chassis,  put  the  resistor 
between  the  terminals,  and  broke  the  B+ 
lead,  installing  the  resistor  in  this  lead. 


Rear  of  caJibrator  on-off  switch. 


Rear  of  J^^QiOO  ready  for  action.  Notice  90 
elbow  on  coax.  Speaker  plugs  into  phone  jack  — 
no  cliange  of  impedance. 

After  using  the  radio  almost  fifteen 
years,  I  checked  the  alignment  and  found  it 
to  be  off  a  bit.  There  was  no  problem 
ahgning  ihe  unit,  following  the  instructions 
in  the  manual,  using  a  vtvm  and  rf  gener- 
ator. If  you  have  these  items,  or  could 
borrow  them,  there  should  be  no  problem 
in  aligning  this  yourself  and  saving  some 
cash.  Maybe  you  could  get  friendly  with  a 
radio  amateur  or  commercial  broadcast 
engineer  who  would  have  you  come  over 
with  your  receiver  and  show  you  how  it  is 
done.  When  I  first  got  going  in  the  busi- 
ness, a  fellow  did  this  for  me,  and  1  learned 
how  simple  it  is  when  you  know  what 
you're  doing. 

After  installing  the  calibrator  and  coax 
connector,  and  aligning  the  receiver,  the 
international  bands  come  blasting  in.  Next 
project  is  to  install  a  product  detector, 
since  receiving  SSB  signals  using  the  bfo 
and  fooling  around  with  the  rf  gain  on 
manual  volume  control  is  something  less 
than  satisfactory. 

WA6CPP" 
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STEPUPTOTELREX 

Professionally  Engineered  Antenna  Systems 


Single  transmission  line  "TRI-BAND"  ARRAY" 


By  the  only  test  that  means  anything  . . . 
on  the  air  comparison  ,  ,  .  this  array  con- 
tinues to  outperform  all  competition  .  .  . 
and  has  for  two  decades.  Here's  why 
.  .  .  Telrex  uses  a  unique  trap  design 
employing  20  HiQ  7500V  ceramic  con- 
densers per  antenna.  Telrex  uses  3  opth 
mum-spaced,  optimum-tuned  reflectors 
to  provide  maximum  gain  and  true  F/B 
Tri-band  performance. 

ONLY  TELREX  GIVES  YOU  ALL 
THESE  FEATURES  . . . 

•  Power  rating  4  KW  PEP  . . . 
rain  or  shine 

•  Wind  rating  survival  110  MPH 

•  Patented  broad-band  coaxial  Balun 

•  Heavy-duty  steel  gusset  mounting 
plate 

•  Aluminum  boom  2  in.,  IVi  in.  O.D. 
X  18  ft. 

•  Large  diameter,  .058  wall  taper- 
swaoed  durai  elements  for  minimum 


TBBEIVi 


weight  and  exceptional  strength 

to  weight  ratio 
•  Stainless  steel  electrical  hardware 

With  a  Telrex  TrI-band  Array  you  get  49 
lbs.  of  educated  aluminum  engineered 
and  built  to  provide  many,  many  years 
of  performance  unmatched  around  the 
world  by  any  other  make.  Longest  ele- 
ment 36  ft.  Turning  radius  20  ft.  Shipping 
weight  66  lbs.  Shipping  container  13  in. 
X  5  In.  X  13  ft. 

Note:  ft  not  available  from  your  dealer, 
order  direct.  You'l  get  fast,  personal 
service. 

Teirex  Labs  are  design  engineers,  inno- 
vators and  manufacturers  q\  the  world's 
finest  %  to  160  meter  communication 
systems  and  accessories  priced  from 
$25  to  $25,000. 

For  technical  data  and  prices  on  com- 
plete Telrex  line,  write  for  Catalog  PL  71. 


BALUN 


Other 
Multi-Band 
Arrays  Available 


Elements  shortened 
to  show  details. 


TYPICAL  TELREX  "MONO-BAND"  ANTENNAS 

15IV1317         -  "IMonarch",  10DBD,3  El.,  4  KWP,  2-1/2"  O.D,  17'boom  $175.00 

20M326  -"Monarch",  10DBD   3  El.,  8  KWP,  3-1/2"  0,D,26' boom  $355.00 

2MB09  -"Monarch",  14  DBD,  6  El.,  6  KWP,  1"  O.D,  9' boom  $39.95 

2M814  -"Monarch",  16  DBD,  8  El.,  .8  KWP,  1.375"  O.D,  14' boom  $59.00 

6M516  -"Monarch",  13  DBD,  5  El.,  .8  KWP,  1.5"  O.D,  16' boom  $63.95 

and  —  many,  many  more!  send  for  PL-71     Dept.  C 
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LABORATORIES 

TV  And  Communications  Antennas  Since  1 921 
Asbury  Park,  hiew  Jersey  07712     201-775-7252 


Alfred  E.  Hirsch,  Jr.  K2SKV 
33  Evergreen  Hoad 
Summit  NJ  07901 


IHMEY 
OSniUIOR  SIORY 


A  tribute  to  R.  V.  L  Harttey  who,  until  liis  recent  death,  was  one  of  the  last  of  the 

real  electronic  pioneers. 


Ralph  V.  L.  Hartley,  inventor  of  the 
Hartley  oscillator,  died  on  Fridayj 
May  1,  1970,  at  Overlook  Hospital  in 
Summit,  New  Jersey.  He  was  81  years 
old. 

Ralph  Hartley  graduated  from  the 
University  of  Utah  in  1909  and  studied 
for  the  next  three  years  at  Oxford  Univer- 
sity as  a  Rhodes  scholar.  After  returning 
from  England,  he  joined  the  research 
laboratory  of  the  Western  Electric  Com- 
pany. 

Early  in  1914,  the  transcontinental 
telephone  line  was  near  enough  to  success 
that  the  chief  engineer  of  AT&T  began  to 
seek  new  fields  to  conquer.  Radio  seemed 
promising  and  so  Ralph  Hartley  was  asked 
to  look  into  the  matter.  Soon  experi- 
ments were  going  on  and  within  the  year 
Ralph  Hartley  invented  the  famous  oscil- 
lator circuit  that  bears  his  name.  The 
earliest  known  drawing  of  the  oscillator 
circuit  is  shown  in  Fig.  1 . 

Also  during  this  period,  Hartley  in- 
vented a  neutrahzing  circuit  to  offset  the 
internal  couphng  of  triodes  that  tends  to 
cause  singing.  He  soon  became  the  ac- 
knowledged expert  on  receiving  sets  and 
when  tests  were  made  from  a  transmitter 
connected  to  the  Navy's  antenna  at  Ar- 
lington, he  was  listening  in  San  Francisco. 

During  World  War  1,  while  working  on 
the  problem  of  binaural  location  of  a 
sound  source,  Mr.  Hartley  formulated  the 
now-accepted    theory:    that    direction    is 


perceived  by  the  phase-difference  of 
sound  waves  due  to  the  longer  path  to 
one  ear  than  to  the  other. 

Following  the  war,  Mr.  Hartley  was 
placed  in  charge  of  research  concerning 
repeaters  and  voice-and-carrier  trans- 
mission systems.  This  work  was  first 
carried  out  at  the  Western  Electric  Com- 
pany and  later  at  Bell  Telephone  Labora- 
tories. 

During  the  next  decade,  his  keen 
imagination  and  skillful  guidance  carried 
the  art  a  long  way.  Many  early  models  of 
voice-operated  devices  were  made  in  those 
days;  one  was  the  vodas,  which  prevents 
sing-around  in  long  4-wire  circuits.  Mr. 
Hartley  fostered  the  treatment  of  tele- 
graph pulses  by  Foiorier  analysis  so  that 
ac  measurements  could  be  used  in  tele- 
graph transmission  studies.  In  an  attempt 
to  secure  some  measure  of  privacy  for 
radio,  he  developed  the  simple  frequency- 
inversion  system. 

In  1923,  Mr.  Hartley  published  a 
pioneering  paper  which  set  forth  the 
relation  of  the  carrier  and  sidebands  in 
radio  transmission  and  discussed  the  many 
advantages  of  single-sideband  suppressed 
carrier  transmission.  The  telephone  com- 
panies soon  adopted  SSB  but  it  was  not 
until  the  amateur,  in  the  years  following 
World  War  II,  popularized  the  mode,  that 
other  commercial  organizations  and  the 
military  saw  its  many  advantages. 

At    about    this    same    time,    selective 
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Hartley's  osciUstor  as  it  appears 
on  his  patent  granted  Oct.  26, 
1 920.  It  took  more  than  3  pages 
of  very  small  type  to  describe  the 
operation  of  the  osciilator.  The 
device,  granted  patent  1,356,763, 
was  called  an  "oscillation  gen- 
erator," 


^  "         f^ 


filters  were  being  developed  and  it  was 
Mr.  Hartley  wlio  first  analyzed  the  me- 
clianical  filter  and  discussed  its  many 
advantages. 

Broadly,  hovifever,  Mr.  Hartley's  con- 
tribution was  the  intangible  one  of  clar- 
ifying ideas  and  arranging  them  into  a 
useful  pattern.  Nowhere  is  that  talent 
better  seen  than  in  a  paper  entitled 
"Transmissions  of  Information,"  pre- 
sented at  an  international  conference  at 
Lake  Co  mo,  Italy,  in  1927,  which 
brought  together  a  lot  of  ideas  that  had 
been  imphcit  in  the  thinking  of  transmis- 
sion men.  Here  he  enunciated  the  law, 
later  to  be  known  by  his  name,  "The 
total  amount  of  information  which  may 
be  transmitted  over  a  system  is  propor- 
tional to  the  product  of  the  frequency 
range  which  it  transmits  by  the  time 
during  which  it  is  available  for  the  trans- 
mission." 

After  a  period  of  failing  health  had 
halted  Mr.  Hartley's  active  work,  he  re- 
turned to  BeM  Laboratories  in  1939  as  a 
research  consultant  on  transmission  prob- 
lems. He  continuned  in  that  capacity  until 
his  retirement  in  1950. 

During  his  active  career,  he  received 
many  awards  and  honors,  including  the 
Medal  of  Honor  of  the  Institute  of  Radio 
Engineers,  and  fellowship  awards  in  the 
Institute  of  Electrical  and  Electronics  En- 
gineers and  the  American  Association  for 
the  Advancement  of  Science. 


He  was  awarded  73  patents  for  his 
pioneering  inventions. 

Although  never  himself  an  active  ham, 
he  was  well  aware  of  the  activities  of 
amateur  operators  and  was  proud  that 
many  of  his  contributions  had  found 
acceptance  in  this  group.  In  1968,  he  was 
honored  with  a  life  membership  in  the 
New  Providence  (New  Jersey)  Amateur 
Radio  Club,  and  only  recently  the  Board 
of  Directors  of  the  Antique  Wireless  As- 
sociation voted  him  an  honorary  member- 
ship. 

After  his  death,  the  following  resolu- 
tion was  unanimously  passed  at  the  New 
Providence  Club; 

The  officers  and  members  of  the 
New  Providence  Amateur  Radio 
Club,  Inc.  note  with  profound  sor- 
row the  death  of  Ralph  V.  L. 
Hartley,  an  honorary  life  member  of 
this  organization. 

The  many  contributions  in  the 
field  of  electrical  communications 
made  by  Ralph  Hartley  will  con- 
tinue to  influence  the  entire  scien- 
tific world,  including  that  of  ama- 
teur radio,  for  years  to  come,  as 
they  have  in  the  past.  We  are 
thankful  that  he  used  his  time  on 
earth  for  such  inventive  activities. 

His  death  is  a.  great  loss  to  us 
and  to  the  entire  amateur  radio 
fraternity, 

K2SKV" 
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^^»  Widening  World  of 
Tlie  Widening  World  of 

Instant  Replay 


Like  the  sports  fan  watching  an  "instant 
replay"  of  a  television  touchdown,  the 
5100,000,000  closed-circuit  videotape  re- 
cording industry  is  benefiting  from  a  sec- 
ond look  at  itself. 

Just  over  four  years  ago,  compact  inex- 
pensive videotape  recorders  emerged  to 
vitalize  the  closed-circuit  television  indus- 
try that  serves  education,  business,  indus- 
try, medicine,  government,  sports  and 
many  other  fields.  Their  role  in  this  diverse 
market  is  coming  into  clear  focus  after  four 
years  of  rapid  growth. 

Born  out  of  the  needs  of  the  broadcast 
television  industry,  refined  and  matured 
through  demanding  daily  use  in  schools 
and  colleges,  business  training  centers  and  a 
host  of  other  environments,  the  videotape 
recorder  is  on  the  verge  of  becoming  a 
practical  home  entertainment  device. 

The  versatile  videotape  recorder  records 
moving  pictures  and  sound  on  magnetic 
tape  for  immediate  and  repeated  playback. 
Ampex  Corporation,  Redwood  City,  Cal- 
ifornia, developed  the  first  practical  video- 
tape recorder  in  1956.  It  was  large  —  more 
than  1,000  pounds  —  and  expensive,  and 
was  designed  exclusively  for  use  by  tele- 
vision networks  and  stations.  Most  tele- 
vision programs  seen  today  are  broadcast 
from  successors  of  this  type  of  videotape 
recorder. 

The  1966  introduction  of  low  cost, 
portable  VTRs  -  weighing  less  than  100  lb 
and  priced  from  approximately  $1000  — 
unlocked  the  door  to  a  vast  number  of 
potential  users  and  stimulated  the  use  of 
closed-circuit  television  in  many  fields. 


More  than  65,000  low-cost  videotape 
recorders  have  been  placed  in  service 
throughout  the  world  in  the  last  few  years. 
Industry  sales  of  smaU  VTRs  have  grown 
from  approximately  S15  miUion  in  1966  to 
S4p  million  in  1970,  in  addition  to  an 
estimated  $60  million  in  related  acces- 
sories. By  1975,  Ampex  estimates  annual 
sales  of  compact  videotape  recorders,  ac- 
cessory equipment  and  software  for  serious 
closed-circuit  use  will  be  approximately 
S200  million,  not  including  home  or  con- 
sumer use. 

As  this  market  has  grown  it  has  devel- 
oped identifiable  patterns  of  use  and  equip- 
ment requirements.  Three  broad  subdi- 
visions of  the  market  have  emerged: 

Repetitive  programming.  This  is  the  re- 
quirement of  the  professional  closed-circuit 
television  user  who  wishes  to  produce 
quality  programs  on  video  tape  for  wide 
distribution  and  frequent  playback.  As 
such  it  calls  for  two  distinct  kinds  of 
equipment  —  high-quality  versatile  produc- 
tion recorders  and  simple,  inexpensive 
playback  units.  Schools  and  universities, 
business,  industry,  and  government  agen- 
cies are  typical  users  in  this  area.  Ampex 
videotape  recorders  using  1 -inch-wide  tape 
with  electronic  editing,  special  effects,  and 
guaranteed  interchangeability  from  ma- 
chine to  machine  are  the  leaders  in  the 
production  portion  of  this  market  section. 

Semirepetitive  programming.  In  this  cat- 
egory production  sophistication,  electronic 
editing,  and  studio  techniques  are  less 
important;  economy  and  portability  are 
more  important.  Classrooms  and  small 
training  centers  are  typical  markets. 
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Instantaneous  response.  In  this  category, 
the  value  of  the  information  recorded  is  in 
the  immediacy  and  convenience  of  tlie 
presentation,  with  little  or  no  concern  for 
future  use  or  distribution.  Portability, 
economy,  and  simplicity  are  the  major 
factors.  Recorders  using  the  1/2  in,  format 
dominate  tliis  market.  Applications  are 
extremely  varied  and  embrace  a  wide  range 
of  fields. 

Two  portions  of  the  closed-circuit  VTR 
market  are  expected  to  experience  the 
most  rapid  growth  in  the  next  few  years. 
One  is  the  uistantaneous  response  category, 
the  other  the  distribution  portion  of  the 
repetitive  programming  segment.  These 
fields  both  call  for  compact,  economical, 
and  easy-to-operate  equipment. 

The  market  for  high-quality  production 
equipment  for  the  repetitive  programming 
segment  of  the  market  will  continue  to 
grow  as  the  emerging  compact  distribution 
recorders  make  the  playing  of  recorded 
presentations  more  simple  and  economical. 
High-speed  tape  duplication  systems  now 
under  development  wiU  similarly  stimulate 
both    the    use    of    production    recording 

equipment  and  distribution  playback  de- 
vices. 

It  is  from  product  developments  for  the 
distribution  and  instantaneous  response 
portions  of  the  market  that  the  long- 
awaited  home  videotape  recorder/player 
will  most  likely  emerge.  The  same  basic 
requirements  sought  for  these  uses  wiU  be 
demanded  in  even  greater  degree  by  the 
consumer. 

As  a  recording  device,  the  home  video- 
tape recorder  must  be  extremely  compact 
and  inexpensive.  It  must  be  at  least  as  easy 
to  operate  as  a  cartridge-loading  movie 
camera  and  provide  color  recording  capa- 
bility as  well  as  monochrome.  For  play- 
back, it  rnust  be  as  easy  to  load  as  a 
cartridge  or  cassette  audio  recorder. 

Developments  by  Ampex  and  others  in 
this  direction  indicate  that  a  true  home 
videotape  market,  which  presently  does 
not  exist,  may  well  emerge  in  major  pro- 
portions over  the  next  several  years. 

The  contenders  in  this  emerging  field  are 
arrayed   in  two  basic  camps  —  those  that 


propose  playback-only  systems  for  viewing 
recorded  entertainment  through  home  tele- 
vision receivers  and  those  that  propose 
systems  that  not  only  play  previously 
recorded  material  but  can  record  at  home, 
or  anywhere,  or  tape  programs  off  the  air. 
Ampex  is  in  the  latter  camp. 

"We  believe  the  forthcoming  home  mar- 
ket will  best  be  served  by  equipment  that 
not  only  plays  back  cartrid  loaded  record- 
ings but  permits  completely  portable  or 
off-the-air  recording  as  well.  We  are  confi- 
dent that  this  can  be  combined  in  a 
videotape  system  completely  competitive 
in  cost  with  any  of  the  playback-only 
systems  presently  proposed,"  says  WiUiam 
E.  Roberts,  Ampex  president. 

What  is  a  Videotape  Recorder? 

A  videotape  recorder  records  moving 
pictures  (color  or  monochrome)  and 
sounds  on  reels  of  magnetic  tape  much  as  a 

conventional  audio  tape  recorder  records 
sound. 

Audio  tape  recorders  record  sound  ei- 
ther from  microphones,  from  a  radio  re- 
ceiver, or  by  dliplication  from  another 
recording.  Similarly  videotape  recorders 
record  television  pictures  from  a  television 


The  new  Instavision  recoider/pisyer  uses  stand- 
ard half-inch  video  tape  enclosed  in  a  small 
circular  plastic  cartridge.  The  cartridge-loading 
system  is  the  smallest  to  date.  The  cartridge  is 
compatible  v/itb  all  reel-type  recorders  using  the 
Type  1  half-inch  standard.  The  blank  cartridge 
wiU  bold  up 'to  30  minutes  of  recording  time  at 
the  Type  1  standard  or  60  minutes  in  an 
extended-play  mode.  Instavision  recorders  and 
players  operate  from  internal  batteries  or  house- 
hold current,  in  color  or  black  and  white. 
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camera,  from  a  television  receiver  or  by 
duplication  from  another  recording.  In 
addition,  sound  tracks  on  the  video  tape 
itself  permit  audio  recording  from  micro- 
phone or  television  set  on  the  same  tape 
with  the  television  pictures. 

In  both  audio  tape  recording  and  video- 
tape recording,  the   basic   method  is  the 


ed  tapes  may  be  erased  on  the  recorder,  in 
part  or  entirely,  and  reused  hundreds  of 
times  without  loss  of  quahty. 

Of  the  various  devices  proposed  for  use 
in  closed-circuit  television  applications  in 
the  home  and  elsewhere,  only  those  using 
'magnetic  recording  techniques  are  capable 
of  recording  and  playing  back  pictures  and 
sound.  Those  not  using  magnetic  recording 

Instavision  videotape  recorder/player  system  in- 
cludes a  miniature  videotape  recorder,  a  hand- 
held camera,  and  a  cartridge  using  half-inch  video 
tape.  It  is  said  to  be  the  smallest  cartridge-loading 
w'deo  recorder  or  player  system.  Pictures  may  be 
played  back  for  viewing  on  a  standard  television 
set.  Initially,  the  entire  system  (less  monitor)  wiil 
be  priced  under  $1500.  Tape  cartridges  will  be 
priced  under  $13  for  up  to  an  hour  of  recording. 
The  system  may  be  operated  by  batteries  or 
household  current,  in  color  or  black-and-white. 


same.  Sound  or  visiual  images  are  convert- 
ed to  electrical  signals  by  a  microphone  or 
camera.  The  electrical  current  varies  in 
direct  relationship  to  the  sound  or  picture 
and  produces  a  comparable  varying  flux  in 
an  electromagnet  (the  recording  head). 

A  plastic  tape  coated  with  iron  oxide  is 
passed  through  this  changing  magnetic 
field.  The  iron  oxide  particles  on  the  tape 
are  thus  magnetized  in  specific  patterns 
which  correspond  to  the  original  sound  or 
picture.  When  the  process  is  reversed,  and 
the  electric  signal  detected  from  the  tape  is 
amplified  through  a  speaker  or  television 
tube,  the  original  sound  or  picture  is 
reproduced. 

Just  as  with  the  audio  recorder,  video- 
tapes may  be  played  back  immediately 
without  processing  by  connecting  the  vid- 
eotape recorder  to  a  television  set.  Record- 


are  playback  only  machines.  These  play- 
back only  devices  are  limited  to  playing 
programs  previously  recorded  on  complex 
specialized  systems. 

Audio  tape  recorders  provide  high  fidel- 
ity stereo  music  at  frequency  responses  up 
to  1 8,000  hertz.  Much  higher  frequencies 
are  required  to  record  television  pictures. 
Ampex  studio  videotape  recorders  for  the 
broadcast  industry  record  at  more  than  5 
MHz. 

Frequency  response  is  directly  related  to 
the  speed  at  which  tape  moves  past  record- 
ing and  playback  heads.  In  audio  recorders, 
tape  moves  past  the  heads  at  TY2  in,  per 
second,  the  accepted  standard  speed  for 
high  quality  performance.  In  making  the 
transition  upward  from  audio  recording 
frequencies  to  video  recording  frequencies, 
engineers  have  successfully  used  two  basic 


32 


73  MAGAZINE 


New  AmpsK  lastavision  system  is  the  saiaUest 
cartridge-loading  videotape  recorder/player.  It. is 
designed  for  home  recording  and  playbaci;:  as  weJJ 
as  serious  dose-circuit  television  use.  The  hand- 
held camera  weighs  5  lb  and  the  recorder/player, 
which  can  be  carried  with  a  shoulder  strap, 
weighs  less  than  16  lb  —  including  batteries  for 
portable  operation,  A  trigger  built  into  the 
pistol-grip  handle  enables  one  person  to  operate 
both  camera  and  recorder.  The  recorder  may  also- 
be  operated  with  household  current  for  recording 
and  playback  in  color  or  black-  and-wtiite. 


techniques  to  increase  the  relative  tape  to 
head  speed.  A  third  method  has  been  tried 
unsuccessfully. 

Transverse  recording.  In  1956,  Ampex 
created  the  rotary  recording  head  and  a 
technique  called  transverse  recording. 
Video  tape  is  moved  past  recording  heads 
at  15  or  T/i  in.  per  second.  However,  four 
record/playback  heads  are  mounted  on  a 
disk  which  is  rotated  rapidly  across  the 
tape  at  virtually  a  90-degTee  angle  to  the 
path  of  the  tape.  In  this  manner,  the 
"relative"  tape  speed  is  increased  effective- 
ly to  500  in.  per  second.  At  this  speed, 
frequencies  of  more  than  5  MHz  may  be 
achieved.  Such  frequencies  produce  tele- 
vision pictures  with  the  color  and  mono- 
chrome quality  necessary  for  broadcasting. 
Virtually  aU  videotape  recorders  used  for 
broadcasting  throughout  the  world  employ 
the  transverse  approach. 

Helical  recording.  In  1963  a  new  genera- 
tion of  smaller  recorders  for  closed-circuit 
use  was  introduced,  utilizing  the  helical- 
scan  principle.  In  this  case,  one  or  two 
record/playback  heads  are  mounted  on  a 
rotating  scanner  and  record  a  series  of 
diagonal  tracks  across  the  tape.  Actual  tape 
speeds  vary  from  3.75  to  9.6  in.  per 
second.  Tape  widths  vary  from  a  Va  in.  to  2 
in.  In  this  manner,  relative  tape  speeds  of 
from  280  to  1000  in.  per  second  are 
produced,  which  allow  frequencies  of  up  to 
4.2  MHz.  In  some  instances,  broadcast 
quahty  and  color  recordings  are  possible  at 
these  frequencies.  Nearly  all  videotape  re- 
corders used  in  closed-circuit  television  are 
helical  scan  recorders. 

Longitudinal  recording.  Since  the  1950s 
various  attempts  have  been  made  to  de- 
velop videotape  recorders  using  the  same 
longitudinal  recording  technique  used  in 
audio  and  instrumentation  recording.  None 
have  produced  satisfactory  quahty.  In  this 
method,  tape  is  moved  at  very  high  speeds 
past  stationary  heads  which  record  parallel 
to  the  tape  path.  Even  at  tape  speeds  of 
more  than  100  in.  per  second,  frequency 
response  of  only  1 .5  MHz  has  been  attain- 
able. This  provides  unsatisfactory  picture 
quality  and,  coupled  with  a  high  consump- 
tion of  tape  for  a  small  amount  of  record- 
ing, has  prohibited  development  of  a  suc- 
cessful longitudinal  videotape  recorder. 
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The  finest  amateur  band  receiver  and 
transmitter  units  available.  These  units 
combine  all  of  Swan's  proven  engineering 
and  craftsmanship,  and  include  all  the 
deluxe  Svi^an  features  that  have  made 
Swan  transceivers  the  largest  selling 
transceivers  in  the  world. 


Examine  the  list  of  features  and  specifi- 
cations, and  compare  them  with  those  of 
any  other  receiver  and  transmitter  units 
on  the  market . . .  then  compare  the  prices. 
The  amateur  radio  operator  now  has  a 
new  standard  of  performance,  quality,  re- 
liability and  value  in  transmitters  and 
receivers. . 

The  Swan  600T  Transmitter  and  600R 
Receiver! 


ELECTRONICS 

A  Subsidiary  of   Cubic  Corporation 


Eastern  Office    "Wgm  SWAN  Factory 

P.O.  Box  2288     -^^  305  Airport  Road 

Ocean,  New  Jersey  07712  Dceanside,  Ca.  92054 

Phone:  (201)  431-0707  Phone:  (714)  7577525 


600-R  SPECtFICATIOfllS: 

•  SSB,  CW,  AM  and  FSK 
superheterodyne  receiver. 

•  Freq.  Range:  In  addition  to  full 
coverage  of  10, 15,  20,  40  and  80 
meters,  continuous  coverage  from 

3  to  30  mc  may  be  provided  with  an 
external  oscillator,  either  tunable  or 
crystal  controlled. 

•  Ultra-smooth  vernier  tuning,  with 
large  knob  and  dial.  The  incomparable 
feel  of  the  Swan  tuning  system. 

•  Sensitivity:  'A  microvolt  at  50  ohms 
lor  10  db  signal  plus  noise-to-noise 
ratio, 

•  Selectivity:  2.7  Kc  bandwidth  with 
1.7  shape  factor  is  standard.  Options 
include  0.5  Kc  CW  filter,  4  Kc  AM 
filter,  and  SS-16  super  selective 
filter. 

•  Crystal  Calibrator  with  25  and 
100  kc  selection. 

•  Hybrid  Design:  7  tubes,  8  transistors, 
12  diodes.  Transistors  used  where 
they  provide  definite  advantage. 
Tubes  used  where  they  still  provide 
superior  performance, 

•  Features  Swan's  exclusive  Single 
Conversion  design,  with  fewer 
spurious  responses  than 
multi-conversion  designs. 

•  Fully  compatible  with  600-T 
transmitter,  providing  for  transcetve 
operation  as  well  as  separate 
frequency  control.  Also,  CW  sidetone, 
and  genuine  CW  break-in  operation. 

•  Built-in  AC  power  supply. 

•  Dimensions: 

15  in.  wide,  6^  in.  high,  12  in  deep. 
$395* 
BOO-T  SPECIFICATIONS: 

•  Freq.  Range:  Full  coverage  of  10, 
15, 20, 40  and  80  meters.  Extended 
frequency  coverage  for  MARS 
operation  with  plug-in  crystal 
oscillator  accessory,  Model  510X. 

•  Power  Rating:  600  watts  P.LP.  input 
500  watts  CW,  150  watts  AM.  100 
watts  continuous  AFSK. 

•  Pi-Network  output  for  50  or  75 
ohm  coax. 

•  Suppression:  Carrier  60  db,  unwanted 
sideband  50  db.  Third  order 
distortion  approx,  30  db. 

•  Audio  response:  Plus  or  minus  3  db 
from  300  to  3000  cycles, 

•  CW  Keying:  Grid  block  circuit,  Full 
Break-in  system.  Includes  sidetone 
to  receiver. 

•  VOX  accessory,  plug-in. 

•  Internal  AC  Power  Supply. 

•  Dimensions: 

15  in.  wide,  6^  in.  high,  12  in.  deep. 
?495* 

BOQ-R  ACCESSORIES: 

Speaker  in  matching  cabinet $18 

IF.  Noise  Blanker.  Installs 
internally $79 

Adjustable  Audio  Notcher. 
Installs  Internally $44 

•Factory   price 


Design  Concepts 

For 

Low -Power  Amplifiers 


David  Campbell 
Richard  Westlake 
Fairchild  Semiconductor 
Mountain  View  CA  94041 

1  he  purpose  of  this  article  is  to  review 
the  present  capabilities  of  transistors  for 
low-power  amplifiers  and  to  note  some 
recent  circuit  developments  which  have 
given  designers  more  efficient  systems.  Two 
developments  will  be  discussed:  A  new 
circuit  viewpoint  that  emphasizes  the 
function  of  the  circuit;  and  a  new  family  of 
devices  which  was  designed  for  low-power 
complementary  amplifiers.  ' 
Gain  Characteristics 

In  the  past,  small  geometry  silicon  planar 
transistors  have  not  had  good  high  current 
hFE  characteristics.  The  PNP's  have  been 
especially  poor  because  of  their  inherently 
higher  saturation  characteristic.  This  situa- 
tion has  now  changed  with  the  advent  of  the 
two  silicon  transistors  illustrated  in  Fig,  1. 
These  new  products  are  competitive  in  both 
performance  and  cost  with  germanium 
medium-power  complementary  transistors. 
The  curves  in  Fig.  1  compare  the  worst  case 
hPF,  IC  loci  for  the  new  (upper  curves)  and 
the  old  silicon  (lower  curves)  devices.  The 
improvement  is  obvious.  The  new  NPN  and 
PNP  transistors  adequately  fulfill  the  transis- 
tor hFE  requirements. 

Power  Dissipation 

In  a  small-geometry  transistor  for  class  B 
audio  applications,  the  rated  dc  dissipation 
serves  as  a  guideline  for  average  junction 
temperature  calculations  based  on  the 
thermal  resistance  of  the  package  and  the 
heatsink  used.  The  low-cost  requirement 
usually  dictates  the  package  design  and 
resulting  dc  power  dissipation  capability,  An 


important  property  that  is  built  into  these 
new  device  package  combinations  for  class  B 
applications  is  the  ability  to  dissipate  power 
on  a  repetitive  transient  basis.  This  property 
may  be  defined  by  the  "pulsed  safe- 
operating  area"  of  the  transistor. 

Fig,  2a  shows  the  safe  area  for  a  metal 
conversion  of  these  new  transistors  at  a  case 
temperature  of  70°C,  with  the  dc  curve 
indicating  the  average  thermal  power  limita- 
tion. The  pulsed  power  curves  demonstrate 
the  transient  capabilities  of  the  device.  It  is 
clear  that  a  significant  difference  exists,  and 
that  a  much  higher  power  may  be  dissipated 
on  a  transient  basis.  These  pulse  curves  whl 
vary  as  a  function  of  the  case  temperature 
and  package  for  any  given  transistor  die 
type.  Fig.  2b  shows  the  same  data  for  an 
epoxy  version  of  the  new  silicon  transistors. 


01  0,6 
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Fig.  1.  Beta  iinearity  vs  collector  current. 
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The  5  ms  50%  duty  cycle  curve  shown  in 
Fig.  2b  should  be  adequate  foi  most  audio 
applications  involving  repetitive  low- 
frequency  signals.  The  1  ms  10%  duty  cycle 
curve  is  valuable  in  evaluating  high-energy 
transient  phenomena  in  switching  appMca- 
tions. 
Use  of  Safe-Operating  Area  Curves 

Load  lines  for  the  output  transistors  in  a 
complementary  amplifier  should  be  deter- 
mined for  various  frequencies.  This  is  neces- 
sary in  order  to  make  a  realistic  appraisal  of 
the  transient  power  to  be  dissipated  by  the 
output  devices.  This  is  best  done  empirically. 

Fig.  3a  shows  a  typical  1  khz  sinusoidal 
load  line  for  an  amplifier  operating  from  a 
28  v  supply  into  a  16  ohm  resistive  load.  At 
60  hz,  as  shown  in  3b,  the  load  line  indicates 
that  the  transistor  must  dissipate  consider- 
ably more  power  at  VCE  of  1  5  v  than  in  the 
1  khz  example.  This  is  caused  by  the  phase 
shift  due  to  the  output  coupling  capacitor.  If 
the  load  line  exceeds  the  safe  area  curve  for 
a  time  longer  than  the  specified  period,  the 
design  should  be  considered  unrehable,  and 
appropriate  action  should  be  taken  to  reduce 
the  power  dissipated  to  a  lower  level. 
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Fig.  3b.  Load  lines. 

The  General  Amplifier 

The  low-power  complementary  amplifier 
(Fig.  4))  has  been  in  use  for  three  to  four 

years.  This  amplifier  was  used  initially  (in  a 
variety  of  forms)  to  replace  the  class  A 
vacuum  tube  output  stage.  The  basic  circuit 
has  been  described  in  the  literature  on  many 
occasions,  usually  superficially,  and  often 
without  understanding  the  transistor  char- 
acteristics and  problems.  Frequently  circuits 
have  been  designed  with  fundamental  failure 
modes.  It  is  appropriate  to  list  some  of  the 
fundamental  design  problems.  These  prob- 
lems have  little  to  do  with  how  an  amphfier 
sounds.  Rather,  they  are  problems  relating 
to  reliability  of  the  amplifier. 

1 .  Output  Capacitor  Charge  and  Discharge 
There  should  be  some  way  to  keep  the 

charging  current  for  the  output  capacitor  to 
a  "safe"  level  for  turn-on,  turn-off,  switching 
transients,  etc.  C2  of  Fig.  4  must  be  charged 
by  Rl  before  any  current  can  flow  in  Ql, 
Q2,  or  Q3.  This  time  constant  should  be 
long  enough  to  keep  Q3  within  its  dissipa- 
tion ratings.  On  turn-off,  C4  discharges 
through  C3,-R5;  R6,  and  Rl  instead  of  Q4. 

2.  Power  Dissipation 

The  output  transistors  should  be  operated 
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within  their  dissipation  rating.  Since  the 
amplifier's  output  transistors  are  operated 
without  bias,  the  amplifier  is  a  minimum 
dissipation  circuit.  This  makes  the  total 
dissipation  capability  of  the  transistor  avail- 
able for  signal  conditions. 

3.  Bias  Circuit 

The  method  of  bias  used  in  this  amphfier 
is  not  the  only  one,  but  some  stable  biasing 
circuit  must  be  employed.  Most  failures 
occur  simply  because  the  circuit  in  the 
amplifier  is  not  thermally  stable,  A  bias 
circuit  must  have  a  very  low  terminal 
impedance,  it  must  be  thermally  compen- 
sated for  the  shift  in  VbE  vs.  temeprature, 
and  it  must  be  adjustable  for  the  variations 
in  output  transistors.  The  alternative  is  to 
operate  the  output  transistors  without  bias, 
the  method  chosen  in  this  design, 

4.  DC  Operating  Point 

The  operating  point  of  the  output  should 
be  well  defined  and  temperature  stable.  The 
temperature  coefficient  of  an  amplifier  is  set 
by  its  do  gain  and  the  temperature  coeffi- 
cient for  the  gain  stages.  One  very  useful 
way  to  insure  neghgible  drift  is  to  make  the 
do  gain  unity.  If  this  cannot  be  done,  as  in 
the  circuit  shown,  then  an  upper  limit  must 
be  imposed  on  the  gain.  For  this  circuit  a 
gain  of  20  db  will  give  a  shift  of  0.6  v  of  the 
dc  output  level  for  a  temperature  shift  of  25 
to  55°C.  The  tolerance  of  the  initial  dc 
voltage  should  be  established  without  depen- 
ding on  the  transistor  parameters.  The  toler- 
ance on  the  resistors  setting  the  output 
voltage  should  be  close  enough  so  that  the 
output  dc  does  not  vary  significantly  from 
unit  to  unit. 

The  above  problems  are  not  the  only  ones 
associated  with  the  design  defects,  but  they 
are  the  ones  which  have  been  the  subject  of 


Fig.  4.  Gain  linearity  is  unimportant  for  distortion 
determination  because  of  feedback. 


recent  questions. 

Circuit  Problems 

The  function  of  these  amplifiers  is  to 
supply  sufficient  power  gain  to  a  system  to 
drive  the  transducer.  The  amplifier  should  be 
reliable,  reproducible,  inexpensive,  and 
should  meet  the  required  performance.  Any 
circuit  design  which  satisfies  those  goals  is, 
by  definition,  a  good  circuit.  Requirements 
differ,  but  virtually  all  the  circuits  operate  in 
the  current  mode.  The  output  transistors  are 
operated  from  some  form  of  current  source, 
whether  it  is  a  resistor  bootstrapped  by  the 
output  capacitor  or  by  a  separate  capacitor 
from  the  output  into  the  collector  load  of 
the  driver  stage.  In  most  circuits  current  gain 
and  current  gain  linearity  have  significance 
due  to  the  system  power  gain  requirements 
and  the  amount  of  available  feedback  in  the 
system.  In  the  circuit  of  Fig.  4,  gain  linearity 
is  not  important  in  determining  large  signal 
distortion  of  the  amplifier  because  the 
amount  of  feedback  is  sufficient  to  reduce 
gain  non-linearity  to  a  second  order  prob- 
lem. 

One  point  should  be  made  about  the 
output  circuit.  The  output  stage  is  driven 
from  a  voltage  source  for  signals  below  the 
output  transistor  dead  zone  and  the  load 
current  is  supplied  by  Q2.  The  signal  at  the 
output  is  attenuated  from  the  base  signals  of 
Q3-Q4  by  the  ratio  of  R?  to  RL.  The  output 
dead  zone  can  be  calculated  by  noting  the 
load  current  required  to  change  the  current 
in  R7  enough  to  reach  the  threshold  of 
conduction  for  the  output  transistors.  This 
would  explain  why  the  low-level  distortion  is 
not  dependent  on  the  load.  The  non-hnear- 
ity  at  low  levels  in  unbiased  circuits  can  be 
improved  by  replacing  the  bootstrap  with  a 
transistor  current  source.  This  would  main- 
tain the  forward  gain  at  a  high  level  even  in 
the  dead  zone.  However,  this  is  a  more 
expensive  method  of  current  sourcing  and 
probably  is  not  justifiable  in  most  designs. 
Conclusion 

This  article  has  discussed  some  of  the 
problems  associated  with  the  design  of  low 
power  complementary  amplifiers  and  has 
presented  material  that  should  help  eUm- 
inate  present  design  defects  and  make  future 
designs  safer  a  nd  more  reUable. 

.  .  .  David  Campbell  &  Richard  Westlake 
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extra  feet 


The  big  day  had  arrived.  My  borrowed 
gin  pole  was  stiD  tied  to  the  door 
handles  of  the  Rambler  in  the  driveway. 
The  10  ft  section  of  tower  lay  on  the 
floor  of  the  garage.  The  job  that  lay 
ahead  was  pUlow-plotted  many  times.  The 
idea  was  to  add  the  additional  section  to 
my  40  ft  tower  without  the  time-con- 
suming disassembly  of  beam,  rotor,  and 
associated  components.  1  was  going  to 
remove  the  top  section  complete  with 
rotor  and  beam  and  lower  it  to  the  third 
section  where  it  would  be  lashed  up.  The 
new  section  would  then  be  raised  and  put 
in  place. 

My  friend  Jim  came  driving  up  shortly 
after  the  arrival  of  my  nephew,  Elliot, 
who  had  offered  to  help.  Jim,  K9TRJ, 
had  heard  my  plan  many  times,  but  I 
took  10  minutes  to  outline  the  strategy 
to  my  14-year-old  nephew.  The  young- 
ster, suffering  the  results  of  an  extended 
adolescence,  is  six-foot-three  of  uncoordin- 
ated youth  -  willing,  but  sometimes  in- 
clined to  release  when  he  is  asked  to  pull. 
Jim,  on  the  other  hand,  is  wise  to  the 
ways  of  hamdom,  but  is  somewhat  prone 
to  rope-burn. 

Eagerly,  I  scampered  up  the  tower. 
Getting  the  bolts  out  of  the  top  section 
was  a  cinch.  Getting  the  gin  pole  up  and 
securing  it  presented  no  difficulty  either. 
On  the  third  trip  I  carried  up  the  tire  jack 
from  my  Mustang.  An  advisor  at  the  local 
radio  store  said  this  would  be  the  ideal 
tool  to  get  the  sections  apart.  I  secured 
the  jack  to  one  of  the  iron  angles  of  the 
tower  with  a  length  of  wire;  just  in  case  it 
got  away.  I  wouldn't  want  to  strain 
family  relations  by  permanently 
brain -damaging  my  nephew  with  a  falling 
jack.  1  began  to  jack  and  watched  the 
sections  part  as  the  boys  grunted  below. 


The  ground  crew  made  an  attempt  to 
lower  the  section  smoothly,  but  their 
hand-over-hand  methods  produced  a  con- 
vulsive jerking  of  the  section.  Finally,  it 
reached  the  third  level  and  1  hurriedly 
tied  it  up  with  a  tangled  bundle  of 
14-gage  electrical  wire,  a  commodity  on 
wJiich  I  was  long. 

Getting  the  shiny  new  section  in  place 
was  comic  relief,  but  going  up  for  the 
fourth  time  was  beginning  to  tell  on  my 
39-year-old  legs.  After  tightening  the  new 
bolts  in  place  and  resetting  the  gin  pole 
to  the  top  section  I  returned  to  terra 
firma  and  the  three  of  us  settled  down  to 
grilled  cheese  sandwiches  and  milk.  We 
held  a  luncheon  postmortem  on  the  mor- 
ning's accomplishments  and  agreed  that 
the  hardest  job  remained.  Elhot  was 
thoughtfully  silent  as  he  downed  3  sand- 
wiches which  he  chased  with  2V4  glasses 
of  milk. 

Returning  to  the  task  at  hand,  I 
climbed  back  up  the  tower  and  shouted 
down  to  Elliot  and  Jim  to  make  the  rope 
taut  while  I  unwired  the  top  section.  As 
the  assembly  swung  free  I  heard  a  distinct 
grunt  from  below  and  realized  that  the 
boys  were  having  a  bad  time  holding  on.  I 
was  watching  a  double  hernia  in  the 
making  as  they  groaned,  inching  the  as- 
sembly as  the  rope  strained.  We  dis- 
covered that  the  top  section  was  tied  too 
high  up  with  the  gin-pole  rope  and  it  had 
to  be  brought  back  down  to  the  ground 
and  re  tied.  By  the  time  we  were  finaUy 
done  I  was  literally  shaking  from  exhaus- 
tion and  hated  myself  for  not  having 
tackled  the  job  in  a  normal  manner.  My 
ground  crew  had  a  few  ideas  about  my 
engineering  ability  too,  I'm  sure. 

I'd  like  to  say  that  this  was  the 
beginning  of  DX  and  solid  QSOs  but  that 
isn't  how  it  went.  A  shorted  coax  con- 
nector (because  of  a  hasty  solder  job) 
necessitated  three  more  trips  up  the  tower 
in  successive  days.  Despondency  was  the 
prevailing  mood  until  the  trouble  was 
discovered. 

But  was  it  worth  it?  Does  10  ft  make 
a  difference?  Would  I  do  it  again?  Yes, 
yes,  yes.  But  not  that  way! 

.  .  .K9PYY" 
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A  TRANSISTORIZED 


IOMETER 

DSB 


TRANSMITTER 


by  Roland  L.  Guard,  Jr.  K4EPI 

The  DSB  transmitter  described  herein 
uses  crystal  control  and  runs  1  watt 
or  so,  which  can  be  used  barefoot  or  to 
drive  an  rf  amplifier. 

The  unit  should  be  assembled  in  a  small 
minibox  or  built  on  perf-board  or  PC  board 
and  then  installed  in  a  small  minibox,  as 
stray  hand  capacitances  can  upset  the 
carrier  balance. 

The  transmitter  consists  of  speech  amp, 
carrier  oscillator,  balanced  modulator,  and 
PA  stages. 

The  amount  of  carrier  suppression  avail- 
able with  a  diode-type  balanced  modulator 
is  -40  dB. 


Care  should  be  taken  in  selecting  the 
diode  pair.  Check  the  forward  resistance  of 
several  diodes  with  your  VOM  until  you 
find  two  with  the  same  or  nearly  the  same 
forward  resistance.  Germanium  diodes 
were  used  in  this  unit  which  were  in  a 
grab-bag  pack  of  50  for  $1  from  Poly-Paks. 
The  diodes  should  read  at  least  10:1 
(forward-to-reverse  resistance  ratio). 

Capacitors  C2  and  C3  are  30  pF  vari- 
ables. Cb  is  a  variable,  and  capacitor  CI  is  a 
4—30  pF  trimmer.  Coils  LI,  L2,  and  L3  are 
Vi  in.  slug-tuned  types  removed  from  a  TV 
PC  boards  many  types  of  these  coil  forms 


w 


XTAL 


CAR.  OSC 


BAL  MOD 


POWER  AMPL 


SPEECH  AMPL 


Fig.  I.  This  block  diagram  shows  the  simplicity  of  the  homebrew  10m  DBS  transmitter.  The  tentb- 
watt  unit  can  be  used  to  drive  a  low-power  linem-  or,  for  QRF  fun,  it  can  be  used  barefoot. 
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'^TV- 


LI,  L2,  L3:  aOTf    NO.  24  EMAH, 

CLOSSWOUNO  on  1/4  in. 
FOPW, SLUS-TUNED 


SPEECH  AMP. 

Fig.    2.  Schematic  diagram  of  DSB   transmitter  for  10m. 


were  tried  and,  although  the  ferrite  slugs 
vary  in  Q,  all  coils  resonated  at  10  meters 
by  juggling  the  slugs  and  tuning  capacitors 
settings. 

After  checking  the  transmitter  for  oper- 
ation by  listening  for  the  signal  on  a 
receiver,  peak  LI  and  CI  for  maximum 
S-meter  strength.  Then  null  out  the  carrier 
(minimum  S-meter  indication)  with  pot 
Rt,.  L2  and  C2  may  also  be  varied  to  null 
out  the  carrier.  With  the  carrier  nulled  out, 
speak  into  the  microphone  with  the  mike 
gain  control  half  open.  You  should  be  able 
to  hear  the  double-sideband  signal  in  your 
receiver.  Next  adjust  L3  and  C3  for  maxi- 
mum output. 

At  the  home  station,  I  use  an  RCA 
WO-88A  oscilloscope  to  monitor  the  50 
kHz  i-f  strip  in  my  Mohawk  receiver. 
Observing  the  scope  with  the  signal  tuned 
in  on  10  meters  makes  balancing  the  carrier 
a  cinch.  If  you  don't  have  a  scope,  moni- 
toring your  S-meter  is  sufficient. 

On  my  scope,  the  carrier  suppression  of 
this  transmitter  is  sufficient  to  put  it  way 
below  noise  level  on  the  10  meter  band. 

The  carrier  balancing  adjustments 
should  be  carried  out  with  the  rig  installed 
in  its  minibox,  cover  on.  Small  holes 
should  be  drilled  in  the  appropriate  places 


for  adjusting  the  coils  and  trimmers. 
Changing  crystals  may  upset  the  carrier 
balance  and  you  will  have  to  make  the 
balance  adjustments  again.  A  few  times  and 
this  becomes  child's  play. 

Today's  receivers  can  receive  a  DSB 
signal  with  no  difficulty.  Most  of  the  time, 
operators  will  not  be  aware  you  are  using 
DSB,  This  rig  could  easily  drive  a  6146B 
which  would  give  you  about  lOOW  PEP. 

This  rig  can  also  be  used  on  any  other 
band  by  changing  the  coils  and  crystal.  To 
do  this,  "borrow"  coil  data  from  other 
published  articles  for  the  band  you  want.  A 
homebrew  vfo  could  also  be  built  for  this 
rig.  This  rig  could  be  made  into  a  walkie- 
talkie  or  hidden  in  the  glove  compartment 
of  a  car.  It  would  be  just  the  thing  for 
talk-in  at  hamfests. 

You  can  squeeze  more  power  from  Q2 
by  reducing  the  resistor  values  shown  or  by 
applying  more  voltage  to  Q2  collector  (not 
to  exceed  the  rated  voltage  for  the  partic- 
ular transistor  you  use).  However,  you 
could  also  drive  Q2  into  a  nonUnear  opera- 
ting condition.  For'  DSB,  as  in  SSB,  you 
must  operate  the  PA  in  its  linear  operating 
zone. 

By  turning  the  R^,  balance  pot  to  either 
side,  you  can  use  low-level  AM.        K4EPI" 
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REHEWING  THE  1971 
RADIOAMATEUR'S 


Douglas  Stivison  WB2MYU 

YBu  might  say  that  The  Radio  Ama- 
teur's Handbook  is  crystal  con- 
trolled —  very  little  drift  from  the  stan- 
dard. Year  after  year  the  Handbook  ap- 
pears with  basically  the  same  format,  pic- 
tures, tables,  and  charts.  As  a  guide  to  the 
avant-garde  in  ham  technique  and  construc- 
tion, the  Handbook  is  certainly  lacking. 
Yet  it  remains  the  cheapest  and  most 
popular  handbook  of  standard  amateur 
construction  and  communication  tech- 
niques. 

I  built  my  first  CW  rig  from  the  Hand- 
book, and  my  first  VHF  project,  and  my 
first  homebrew  test  equipment,  and  I  used 
its  tables  to  put  up  my  first  antenna,  and 
to  figure  out  the  color  codes  on  all  those 
weird  surplus  components.  Dog-eared  and 
smudged  illegibly  on  the  dozens  of  oft-used 
pages,  with  burn  holes  from  hot  solder 
globs,  and  with  schematics  traced  in  pencil, 
my  1963  Handbook  has  been  consulted 
countless  times.  I've  built  no  less  than  six 
rigs  from  it,  I've  never  purchased  a  newer 
Handbook  because  the  book  just  doesn't 
change  much  from  year  to  year. 

However,  I  think  I  might  invest  in  the 
1971  Handbook. 

The  Handbook,  printed  this  year  on 
off-white  nonglare  paper,  is  not  the  guide 
for  the  experimenter  using  the  newest  com- 
ponents and  techniques.  Rather,  it  is  a 
compendium  of  standard  circuits  and  im- 
mutable tables  and  charts.  It  is  the  ham's, 
if  not  the  engineer's,  reference  for  the 
time-tested  circuits  and  the  time-tested 
techniques.  The  majority  of  its  projects 
have  been  fabricated  time  and  again  by 
hams.  I  have  never  built  anything  from  the 
Handbook  and  had  it  work  the  first 
time  —  but  every  project  has  worked  even- 
tually. For  the  standard  Q-multipIier, 
mixer,  modulator,  oscillator,  or  power  sup- 
ply circuit,  the  Handbook  is  the  reference. 
Certainly  it  is  not  the  only  source  for  these 


HANDBOOK 


standard  circuits,  but  it  is  undoubtedly  the 
least  expensive.  For  S4.50,  you  get  hun- 
dreds of  circuits,  dozens  of  construction 
projects,  tube  and  transistor  tables,  chap- 
ters on  setting  up  and  operating  a  station, 
and  a  guide  to  reasonably  modern  building 
techniques.  The  Handbook  is  a  long-term 
investment  which  will  probably  provide 
both  the  Novice  and  the  oldtimer  with  a 
pretty  complete  reference  library  for  gen- 
eral construction  techniques,  tube  trouble- 
shooting, and  ham  operating.  It  is  unques- 
tionably still  CW,  HP,  and  tube  oriented; 
but  it  provides  adequate,  if  not  extensive, 
coverage  of  most  ham  techniques. 

For  those  long-familiar  with  the  Hand- 
book, the  1971  version  will  not  be  any 
earthshaking  break  from  the  past  but  will 
show  a  healthy  and  immediately  apparent 
infusion  of  sohd-state  circuitry  and  theory. 
The  groups  of  construction  projects  in  each 
chapter  do  rely  heavily  on  transistors  and 
diodes  and  even  ICs.  But  the  book  does  not 
ignore  the  experimenter  with  his  huge  tube 
junkbox.  True,  tube  projects  end  up  too 
big,  too  hot,  too  heavy.  But  to  the  fellow 
with  the  well-stocked  junkbox,  the  disad- 
vantages are  worthwhile  tradeoffs  for  ex- 
pense. Tube  projects  can  be  cheap,  cheap, 
cheap  if  you've  a  10-,  20-,  or  30-year 
accumulation  of  tubes,  sockets,  and  junk- 
box parts. 

There  are  all  the  familiar  charts;  and  the 
transistor  tables  have  been  expanded  al- 
though they  are  still  lacking  in  breadth,  A 
few  of  the  old  standby  projects  were 
deleted  and  a  few  new  projects  were  added. 
If  you  buy  new  Handbooks  as  infrequently 
as  1,  this  is  the  greatest  bargain  going  at  50^ 
a  year.  Even  if  you  buy  your  Handbooks 
more  frequently,  it  is  still  one  of  the  few 
bargains  around  today.  And  for  the  radio 
beginner,  it  is  an  essential  one-volume 
reference  library. 
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EVER 
USED 
A 
REPEATER, 


I'f  you  haven't 

already  received 

a  copy  of  our  NEW 

1977   Catalog  of  Precision 

Quartz  Crystals  Si  Electronics 

for  the  Communications  Industry, 

SEND  FOR  YOUR  COPY  TODAY! 


Somewhere  along  the  tine,  in  vir- 
tually every  ham  repeater  in  the 
world,  you'll  find  a  couple  of  Sentry 
crystals. 

Repeater  owners  and  FM  "old- 
timers"  don't  take  chances  with 
frequency— they  can't  afford  to.  A 
lot  of  repeater  users  depend  on  a 
receiver  to  be  on  frequency,  rock 
stable... in  the  dead  of  winter  or  the 
middle  of  July.  The  repeater  crowd 
took  a  tip  from  the  commercial 
"pros"  a  long  time  ago— and  went 
the  Sentry  Route. 

That's  one  of  the  reasons  you  can 
depend  on  your  local  repeater  to  be 
there  (precisely  there)  when  you're 
ready  to  use  it.  FM'ers  use  the 
repeater  output  as  a  frequency  stan- 
dard. And  for  accuracy,  crystals  by 
Sentry  are  THE  standard. 

IF  YOU  WANT  THE  BEST, 
SPECIFY  SENTRY  CRYSTALS. 


"Ask  the  Hams  and  Pros 

Who  Build  Repeaters!' 


ISEIJ 
SENTRY  CRYSTi 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

PHONE:   (405)   224-6780       

TWX-910-S30-S425 


The  most  powerful  antennas  under  the  sun! 


Hy-6ain's 

AU  NEW  HAMCAT 

Now  The  Best  Is  Even  Better! 


•  More  power  capability  with  lower  VSWfi  Ijo,  252 

•  Higher  Qplus  broad  band  performance 

•  Higlier  radiation  effectiveness 

•  Lightweight,  super  strength  construction 

•  Shake-proot  sleeve  lock  folds  over  for  garaging 

•  Lightweight  precision  wound  coils  sealed  in  an  Indestructible  epoxy-fiberglass  sleeve 
«  Swivel  base  for  quick  change  from  band  to  band 

•  Nominal  52  ohm  impedance  on  all  bands  — no  special  matching  (any  length  coax  will 

work) 

•  Coil  sleeve  is  d<stinctive  white  with  heavy  chrome  plated  brass  fittings 

•  Turn-over  mast  is  hefty  W  dia.  heavy  wall  tubing  of  highly  polished  heat-treated  brite 

dipped  aluminum 

•  All  connections  are  standard  ^  x  24  thread 

•  Mast  folds  over,  svKlvels,  turns  over— mount  it  on  bumper  or  decK 

•  Swivel  lock  base  Is  stainless  steel 

•  Coil  and  tip  rods  are  a  one-piece  assembly.  Coil  diameters  are  constant,  only  lengths 

change 

Order  No.  257  All  new  design  5'  long  heavy  duty  mast  of  high  strength  heavy  wall 

tubing  $16,95 

Order  No.  252  75  meter  mobile  coil  $19.95 

Order  No.  256  40  meter  mobile  coil  $17,95 

Order  No.  255  20  meter  mobile  coil  $15^5 

Order  No.  254  15  meter  mobile  coil  ''                  $12.95 

Order  No.  263  10  meter  mobile  coil  $10.95 
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II  FtntinenU]! 


Hy-Galn  Heavy  Duty  Bumper  Mount 

•  Rugged  stainless  steel  construction  •  Handles  full  size  heavy  whip 

•  Clamps  to  most  car  bumpers 


Order  No.  415 


S8.95 


HY-GAIN  ELECTRONICS  CORPORATION 

P.O.  Box  5407-GC,  Lincoln,  Nebraska  68505 


No.  257 


The  most  powerful  antennas  under  the  sun! 


NOW...A  GREAT  NEW 

WIDE  BAND  VERTICAL 

for  80  through  10  Meters 

HY-GAIN'S  18AVT/WB 

Take  the  wide  band,  omni-directional  performance  of 
Hy-Gain's  famous  14AVQ/WB,  add  80  meter  capability  plus 
extra-heavy  duty  construction— and  you  have  the  unrivalled 
new  18AVT/WB.  In  other  words,  you  have  quite  an  antenna. 

•  Automatic  switching,  five  band  capability  is  accomplished 
through  the  use  of  three  beefed-up  Hy-Q  traps  (featuring 
large  diameter  coils  that  develop  an  exceptionally  favor- 
able L/C  ratio). 

•  Top  loading  coil. 

•  Across-the-band  performance  with  just  one  furnished 
setting  for  each  band  (10  through  40). 

•  True  1/4  wave  resonance  on  all  bands. 

•  SWR  of  2:1  or  less  at  band  edges. 

•  Radiation  pattern  has  an  outstandingly  low  angle  whether 
roof  top  or  ground  mounted. 


CONSTRUCTION... of  extra-heavy  duty  tapered 
swaged  seamless  aluminum  tubing  with  full  cir- 
cumference, corrosion  resistant  compression 
clamps  at  slotted  tubing  joints. ..is  so  rugged 
and  rigid  ttiat,  although  the  antenna  is  25'  in 
height,  it  can  be  mounted  without  guy  wires, 
using  a  12"  double  grip  mast  bracket,  with  re- 
cessed coax  connecter. 

ORDER  NO.  386 

$59.95  SUGGESTED  RETAIL  PRICE 


Take  a  look  at  that  price... then  see  the  ftesf  distributor  under  the  sun 
...the  one  who  handles  all  Hy-Gain  products. 

HY-eAIN  ELECTRONICS  CORPORATION 

p.  O-  Box  5407-GC    Lincoln,  Nebraska  68505 
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A  journalist  tries  for  a  scoop  on  La  Balsa,  and  gets  put .  . . 


ON 

THE 

SPOT 


It  was  midday  in  Brisbane,  Queensland, 
Australia.  The  place  had  gone  plain 
crazy.  The  reason  being  that  the  La  Balsa 
raft  had  at  last  been  sighted.  How  such  a 
primitive  craft  could  have  survived  the 
many  cyclones  and  reefs  on  an  8500-mile 
drift  from  Ecuador  was  past  understanding. 

My  shack  was  a  bedlam  of  noise  and 
voices.  The  ham  band  receiver  was  turned 
well  up  on  1 3 100  kHz  where  the  VKs  were 
concluding  their  assistance  operation  in 
cooperation  with  Emergency  Air/Sea  Res- 
cue. From  a  broadcast  set  a  local  station 
repeated  flash  items  on  the  raft's  progress. 
The  portable  TV  set  was  telling  the  viewers 
to  stand  by  for  scoop  pictures.  My  tele- 
phone rang  incessantly. 

The  door  burst  open  and  in  rushed  a 
buddy.  "Hey,  Al,  I've  got  an  assignment  to 
cover  the  raft!  It's  fair  dinkum.  She's  only 
a  few  miles  off  shore  up  the  coast  a  bit." 

I  pointed  to  the  TV  where  the  first 
aerial  shots  were  on  the  screen.  Together 
we  gazed   in   silent    admiration   and  awe. 


by  Alan  Shawsmith  VK4SS 

There  she  was;  a  charcoal  chip  of  a  ship 
with  a  pocket  hanky  sail  and  bobbing 
pertly  in  a  turquoise  sea.  From  it  four 
heavily  bearded  young  men  waved  madly. 

"Gosh,"  said  my  friend.  Bob.  "How'd 
they  keep  that  tied  together?  I  can't  even 
make  my  kids'  balsa  planes  stay  put." 

I  turned  down  the  receivers  and  we  got 
to  business.  "Now  listen,  Al,"  he  said. 
"You're  gonna  do  a  story  on  this,  too, 
aren't  yer?  Well,  let's  combine  —  'cause  I 
need  some  help.  You've  all  the  knowhow 
to  cover  the  ham  angle  and  I've  got  all  the 
gear  for  photos." 

"Okay,  it's  a  deal,  but  don't  be  too 
cocky  about  making  the  scene.  Customs 
and  quarantine  officials  are  going  to  keep 
the  raft  anchored  out  in  the  harbor  till 
they've  done  their  routine  on  it.  No  one 
will  get  within  shouting  distance." 

The  lip  of  young  Bob  Harrow  curled 
contemptuously  and  I  remembered  he'd 
been  in  strife  with  the  Customs  on  more 
than  one  occasion.  "That  figures,"  he  said. 
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HKLLICR/IFTERS'NEiy  SR-400>1  HkS  INCREASED 
POUTER  TO  550  W^ATTS  RE.R  kKITH  IMPRONED 
REUKBILITY  FOR  CONTINUOUS  DUTYOPER/1TION. 
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The  incomparable  new 
CYCLONE  III  features: 

A.  Increased  SSB  input 
and  output  power  with 
Hallicrafters'  engineered 
exclusive  Power  Amplifier  tube 
balancing  adjustment.  It 
provides  matching  and  peaking 
of  tube  gain  for  continuous, 
maximum  power  output. 

B.  Improved  reliability  through 
optional  HA-60  heavy  duty, 
high  efficiency  cooling  fan  (6.4 
CFIVl  rated)  for  Power  Amplifier. 
Permits  continuous  duty 
operation  in  either  SSB  or  CW 
modes  at  high  power  levels 
with  greater  reliability. 

C.  Easily  accessible  internal 
adjustment  panels  include 
AGC  attack.  Carrier  balance. 
(3>  VOX  controls,  S-IVleter      " 
adjust  and  CW  side  tone 
volume  for  interface  with 
various  types  of  microphones,- 
tube  aging  and  general 
performance  adjustments. 

D.  Rear  panel  input/output 
terminals  and  connectors  for 
phone  patch,  accessories, 
power  supply,  antenna  plus 
provision  for  common  or   > 
separate  receiving  and  transmit 
antennas,  or  linear 
amplifier  operation, 

Of  course,  the  new  Hallicrafters 
SR-400A  also  has  semi 
break-in  CW,  RIT,  AALC,  VOX, 
USB/LSB,  <  1  KHz  readout, 
noise  blanker  plus  many 
more  exclusive  features. 

Ask  for  it  at  your  local 
Hallicrafters'  distributor. 


^1  ha f tiers fters 

600  Hicks  Road 

Rolling  Meadows,  Illinois  60008 

A  Sub&idiary  of  Northrop  Corporation. 


"Just  like  their  rotten  form.  It  might  take 
hours  and  while  it's  going  on,  some  syndi- 
cated news  medium  will  buy  up  the  world 
rights  and  phut  —  that's  it.  The  crew  and 
the  raft  are  in  'wraps.'" 

"Well,  regs  are  regs  and  —  ." 

"Yeah,  but  in  this  case  they're  red  tape. 
What  do  the  Customs  johnnies  think 
they're  gonna  find?  Opium,  by  raft  from 
Ecuador!  —  that's  a  laugh."  Into  the  face 
of  my  young  friend  came  a  look  I  feared. 
Bob  made  each  assignment  a  life-or-death 
challenge.  We'd  been  out  news-hunting 
before  and  the  overenthusiasm  he  dis- 
played at  every  obstacle  quickly  gave  me  a 
case  of  the  shakes. 

"Maybe  it's  best  to  wait  till  some  of  the 
hysteria  and  shouting  has  died  down.  Then 
we  can  have  a  look  at  the  raft  and  —  ." 

The  suggestion  was  brushed  aside.  "Al, 
you  want  pictures,  don't  ya?  This  means 
we  gotta  be  on  the  spot,  man.  Right  on  the 
spot  and  organized,  do  yer  hear?  He  made 
a  gesture  of  impatience. 

"The  ETA  happens  to  be  around  mid- 
night. Not  the  best  time  to  interview  VIPs 
and  take  photos  of  the  raft." 

"It'll  be  a  gas,  man.  I'll  bring  all  my 
flash  and  color  gear.  You  can  have  the  tape 
recorder  and  we'll  toss  in  my  wet  suit  just 
in  case." 

"You  mean  —  ." 

"Yeah,  I'll  swim  out  to  the  raft  if  I  have 
to." 

"  —  and  the  gear." 

"Let's   worry   over  that   problem  if  it 

arises." 

*  *  * 

We  roared  out  of  Brisbane  on  the 
80-mile  sprint  up  the  coast  to  the  usually 
sleepy  small  boat  harbor  of  Mooloolaba.  It 
was  also  the  base  from  which  ship  pilots 
and  customs  and  quarantine  officers  oper- 
ated. "We've  gotta  find  out  just  where 
they're  gonna  anchor  that  raft,"  Bob  kept 
repeating.  "We  must  be  right  on  the  spot  or 
it's  no  go." 

What  a  sight  met  our  eyes.  Never  had 
this  small  village  seen  such  a  crowd.  Like 
most  uninformed  mobs,  they  milled  every- 
where. The  jetty,  with  its  spindly  legs, 
must  surely  coUapse  into  the  sea  from  the 
sheer  weight  of  those  struggling  to  get  on 


it.  There  were  TV  camermen,  announcers, 
technicians,  reporters,  journalists  —  the  lot; 
you  name  it. 

Bob  leaped  into  instant  action.  "Al,  you- 
stay  here  and  keep  tabs  on  the  gear  and  I'U 
mosey  around  and  see  what  can  be  drum- 
med up  on  the  raft.  It  was  two  hours 
before  he  returned;  I  was  getting  anxious. 
There  was  alcohol  on  his  breath  and  a 
gleam  in  the  sharp  eye.  He  held  up  two 
thumbs.  "She's  apples,  Al  —  the  good  oU!. 
Struck  a  lad  from  the  quarantine  section  at 
the  local.  Cost  me  a  few  beers  but  it  was 
worth  it."  He  pointed  past  the  jetty  across 
the  mouth  of  the  wide  Mooloolaba  River. 
"There,"  he  said.  "But  I'm  not  aiming  to 
wait  till  she  ties  up  and  Customs  take  over. 
As  soon  as  she  crosses  the  bar  I'll  board  her 
myself." 

"But  that's  a  mile  out." 

"I've  got  my  wet  suit,  snorkel,  and 
goggles  and  now  I'm  off  to  find  and  hire  a 
boat." 

"How  wiU  you  get  past  that?"  I  pointed 
to  a  searchlight  being  erected  in  the  Cus- 
toms enclosure. 

Bob's  lip  curled  again.  "I'll  see  yer  later. 
Oh,  if  yer  need  a  drink,  you'd  better  lock 
the  car  and  make  a  dash  for  it,  'cause  we're 
gonna  have  a  pub  with  no  beer  soon.  The 
news  hounds  are  drinking  it  dry.  There's 
another  semitrailer  load  of  the  stuff  on  the 
way,  but  when  it'll  get  here  is  another 
matter.    He    vanished  into  the  crowd. 

My  mouth  was  dry  but  I  resisted  the 
temptation.  Time  enough  for  a  quiet  nog- 
gin when  the  action  was  over.  Cars  con- 
tinued to  stream  in  and  small  boats  ap- 
peared from  everywhere.  More  than  once  I 
heard  a  youthful  shout.  "Row  you  out  to 
the  raft  for  40^  a  head,  mister."  The  local 
kids  weren't  missing  a  trick. 

This  time  it  was  dark  when  Bob  re- 
turned and  in  a  crestfallen  mood.  "Not  a 
hope,"  he  said  miserably.  "The  '.scalpers' 
are  in.  They  want  a  mint  to  row  a  yard. 
But  I'm  not  licked  yet,  Al."  There's  a 
couple  of  boats  in  a  little  cove  upstream. 
Let's  take  a  look-see." 

'Very  reluctantly  I  climbed  into  the  car. 
Bob's  impetuous  determination  might  well 
lead  us  to  disaster  rather  than  a  scoop. 
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Neither  boat  had  oars  and  one  was 
chained  to  a  tree.  The  other  was  a  tiny 
flat-bottomed  plywood  affair. 

"Perfect,"  said  Bob,  eyeing  the  flimsy 
sheU. 

"For  what?"  I  said  sourly.  "Both  of  us 
in  that  plus  the  gear  and  it'll  sink.  My  bath 
back  home  is  bigger." 

"The  tide's  against  us  and  as  there's  no 
oars,  ry  swim  behind  and  propel  you  with 
my  flippers.  Don't  worry,  she  won't  sink." 

"Bob,"  I  said  pleading.  "You  know  I'm 
a  lousy  sailor;  as  soon  as  we  hit  the  open 
water  I'll  need  a  seatbelt  and  a  paper  bag." 
1  cast  a  fearful  look  back  through  the  trees 
to  the  house  on  whose  property  we  were 
trespassing. 

Reading  my  thoughts,  Bob  said,  "Don't 
panic,  we'll  return  the  boat  and  no  one  will 
know." 

"That's  your  view,  but  to  the  owner,  it's 
thieving." 

"Look"  said  my  mate,  getting  im- 
patient. "It's  our  last  chance.  Hop  in  and 
rU  get  the  gear." 

"No,  not  in  that  bloody  bit  of  bark." 

We  stood,  both  angry  and  in  silent 
disagreement.  Finally  Bob  said,  "I'U  go  it 
alone."  Quietly,  he  slipped  into  the  water 
suit  and  prepared  to  cast  off.  At  the  last 
moment  and  without  a  further  word  I 
stepped  into  the  oversized  tub  and  we  were 
away. 

^     sft    ^ 

The  trip  to  the  raft's  place  of  anti- 
cipated anchorage  went  off  better  than 
expected.  We  crept  along  close  to  the  far 
bank  where  there  was  little  current  and 
darkness  hid  us  from  the  glare  of  hghts 
opposite. 

"See,  what'd  I  tell  yer  -  a  piece  of 
cake,"  said  my  energetic  cobber.  He 
glanced  at  his  watch  and  pointed  in  the 
direction  of  the  distant  murmuring  surf. 
"See,  there  they  come." 

The  tow  boat  approached  and  shd  past 
and  then  La  Balsa,  with  a  lantern  at  the 
masthead,  nosed  gently  and  quietly  into 
slack  water.  Instantly,  a  Ught  from  the 
bank  was  thrown  on  her  and  I  could  see 
movement  in  official  quarters.  We  were 
alongside  in  a  matter  of  seconds.  There  was 
a  trace  of  surprise  on  the  crew's  bearded 


faces  as  Bob  rose  from  the  sea  in  his 
goggles  and  black  wetsuit  and  leaped  on 
board.  All  arms  were  instantly  extended  in 
handshakes.  Congratulations,  congrat- 
ulations. Some  photos,  please,  we  re- 
quested. Capt.  Alsar  Vitaiu  (HC9EBP)  was 
in  the  act  of  covering  up  the  HaUicrafters 
SRI  50  with  waterproof  sheeting;  he 
obliged  by  posing  at  the  transceiver.  In 
answer  to  my  questions  he  said  the  equip- 
ment was  okay  except  for  the  microphone; 
and  the  rig  would  load  1 10  watts  into  the 
vertical  antenna.  He  wished  to  thank  the 
VK  hams  for  their  vigilance  and  help.  Bob 
was  hurriedly  adjusting  his  gear,  clicking 
his  cameras  and  cursing  the  moving  search- 
light for  spoiling  his  shots. 

A  flotilla  of  small  boats  streamed  out 
from  the  jetty  and  the  fast  Customs  launch 
zoomed  from  its  moorings.  We  pitched  the 
tape  recorder  and  gear  into  the  little 
plywood  dinghy  I  ducked  into  the  reed- 
thatched  cabin  to  congratulate  again  and 
thank  the  smiling,  courageous  captain  and 
crew.  It  was  then  I  spotted  Minette,  the 
ship's  black  and  white  cat.  She  crouched  in 
a  corner,  terrified  by  the  sudden  strange 
intrusion  and  noise.  I'm  the  world's  great- 
est sucker,  when  it  comes  to  animals. 
Stepping  slowly  forward,  my  arm  went  out 
to  gently  stroke  and  calm  her.  At  the  same 
instant,  a  hand  fell  on  my  shoulder  and  a 
voice  demanded,  "Who  are  you!  No  one's 
allowed  on  board  untU  it  has  a  clearance.  1 
see  you  were  fondling  the  cat  and  it  has  to 
be  quarantined." 

It  was  time  to  quit  the  scene.  Bob  had 
aheady  left  the  raft.  I  made  to  follow  but 
the  Customs  officer  barred  the  way. 
"You'd  better  go  aboard  the  launch,"  he 
said. 

"But,"  I  protested.  "We're  journalists 
and  only  came  for  pictures."  Anxiously  my 
eyes  searched  for  Bob  but  the  Httle  boat 
had  already  slid  into  the  darkness.  The  arm 
of  authority  remained  pointing,  so  I  did  as 
requested.  My  cobber  had  insisted  we  be 
first  on  the  spot.  Now  it  seemed  I  really 
was  on  the  spot,  and  likely  to  be  quaran- 
tined along  with  Minette  the  cat. 

The  armada  of  small  rowboats  had 
reached  the  raft  and  confusion  mounted. 
Propelled  by  the  herd  instinct,  the  pleas  of 
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Bob  tried  bard  for  one  good  photo  of  La  Balsa 
and  her  crew.  This  wasn't  it,  though.  This  excel- 
lent shot  was  snapped  by  the  "Telegraph,"  a 
Brisbane  newspaper. 

the  police  to  stay  away  from  La  Balsa  went 
unheeded.  People  of  all  kinds  clambered  to 
get  on  board.  There  were  shouts  of  wel- 
come and  congratulations.  For  a  time  it 
seemed  the  forces  of  law  and  order  would 
lose  the  battle  to  keep  the  raft  from  being 
swamped.  However,  finally  the  tumult 
died.  Customs  completed  their  check  and 
the  launch  returned  to  the  quarantine 
station.  The  four  trans-oceania  adventurers 
were  taken  ashore  to  the  local  yacht  club 
where  an  official  reception,  open  to  all, 
was  to  be  held. 

But  not  for  me,  alas.  1  was  led  to  a  large 
sparsely    furnished    room    and    handed    a 
dressing  gown,  some  six  sizes  too  big. 
"What's  this,"  I  said  testily,  "a  tent?" 
"Remove  your  clothes  and  put  it  on," 
said  the  officer. 

"What  for?"  The  distant  sounds  of 
repeated  cheering  and  the  singing  of  "For 
They  Are  Might  Great  Fellows"  reminded 
me  of  what  I  was  missing  and  pricked  at 
my  temper. 

"It's  the  regulations  for  contanimated 
clothes  —  until  the  Doc  clears  you.  But 
right  now  he's  busy." 


"Look,"  1  said,  trying  the  bluff  that  he 
who  hollers  loudest  is  often  served  first, 
I'm  expected  at  that  reception  at  the 
clubhouse.  The  Skipper  of  La  Balsa  is  an 
amateur  radio  operator  and  there  are  other 
operators  there  waiting  to  extend  an  offi- 
cial welcome  on  behalf  of  our  fraternity. 

"Is  that  so?"  He  was  completely  un- 
touched. 

"Yes  it  is  so,  and  1  demand  a  clear- 
ance —  now!"  With  a  faint  smile  of  con- 
tempt, he  disappeared. 

Realizing  that  further  kicks  at  the  Es- 
tablishment would  only  result  in  a  stubbed 
toe,  I  began  to  disrobe.  A  brusque  but 
genial  MD  strode  into  the  room. 

"Oh,  hullo  there;  sorry  about  the  delay, 
old  chap.  No  need  to  put  you  on  a  spot 
like  this  (the  phrase  was  beginning  to 
irritate)  but  precautions  must  be  observed, 
you  know.  Just  had  a  look  at  Minette 
myself.  Cute  cat.  Love  animals.  Pity  she 
has  to  be  isolated.  Well,  now,  no  need  to 
keep  you,"  He  pointed  to  a  door  across  the 
hall.  "Have  a  brushup  in  there  before  you 
go  —  cheers."  He  was  gone. 

The  festivities  were  over  when  1  reached 
the  clubhouse.  The  early  dawn  light  began 
to  cast  weak  shadows.  After  a  hero's 
welcome  the  four  sailors  had  been  whisked 
away  and  gone  into  smoke  for  a  long 
overdue  rest.  I  marveled  at  their  tre- 
mendous physical  condition  and  how 
they'd  maintained  it  for  so  long  In  their 
primitive  craft.  Under  a  tree  Bob's  car  was 
parked.  He  was  nearly  asleep  and  rather 
alcoholic. 

"Sorry,"  I  began. 

"So  you  should  be.  Fancy  getting  trap- 
ped like  that.  1  was  about  to  Qome  down 
and  try  and  spring  yer."  He  held  up  an 
unsteady  hand.  "Boy,  what  a  night;  I  got 
some  more  photos  and  ran  a  bit  more 
tape  —  if  yer  can  hear  it  through  the 
bedlam.  He  reached  into  the  glovebox  and 
produced  a  small  hip-sized  flask  of  brandy. 
"Your  particular  choice,  huh!" 

"How'd  you  manage  —  ?" 

"Ssh.  It's  on  the  house," 

"Bob,"  I  said,  "what  would  I  do  with- 
out you." 

VK4SS" 
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2  Meter 


I 


6  Meter 

GENERAL  ELECTRIC  . . .  RCA  . . .  MOTOROLA 


When  it  comes  to  great  used  mobile  communications  equipment,  we  wrote 
"the  book"  .  .  .        Send  tor  a  tree  copy  ol  "the  book"  (our  new  catalog). 

Here  are  on/jf  a  tew  ot  our  LOW  PRICES: 


2  METERS 

MOTOROLA  T43G  SERIES.  Receiver  W.  B.  30  watts.  10' 
Housing.  6/12  volts  plus  accessories  .  . .  checked  out . 


$98.00 


6  METERS 
MOTOROLA. 


T51G  SERIES. 


$98.00 


Wide  Band  Receiver.  60 
viratts.  6/12  volts,  plus  accessories  . . .  checked  out 

MOTOROLA.  FMTR   140D.  Wide  Band  6  or  12  volts.  «»4  0  fin 
60  watts.  Dynamotor  P.S.  Complete  accessories «?*IO.UU 


UHF 

GENERAL  ELECTRIC.   IVlodel  EG48S  Accents  cream 
puffs  ...  wide  band  ...  10  watts  with  accessories  .  . 
checked  out 


GENERAL    ELECTRIC. 

Supply  ...  15  watts  . 
complete  accessories  

GENERAL  ELECTRIC.  MAE42. 

1 5  watts  . .  .  plus  accessories  . 


MT42    Transistorized    Power 
.  clean  .  .  .  checked  out  .  .  . 


Vibrator  power  supply 
.  checked  out  


$108.00 

$138.00 
$98.00 


Note:  We  have  expanded  our  warehouse  to  double  its  capacity.  We 
can  now  stock  a  larger  and  nnore  varied  line  of  equipment.  Should 
you  be  in  our  area  {15  minutes  from  N.Y.C.}  you  are  cordially  invited 
in  to  browse.  We  now  have  the  warehouse  space  to  carry  15,000 
pieces  of  used  FM  Mobile  Communication  Units. 


For  Your  Convenience  SCHEMATIC  DIGESTS,  iposi  Pami 

G.E.  SCHEMATIC  OUTLINE  AND  INTERCONNECTION  DIAGRAMS 

FOR  GE  2-WAY  FM   RADIOS. 

Vol.  1  Pre-Progress  Line  (49  -  55]    25-50  MHz  72-76  MHz 
Vol.  2  Pre-Progress  Line  (49  -  55) 

150-170.  405-425  MHz.  450-570  MHz each  voJume  $4.50 

MOTOROLA  FM  SCHEMATIC  DIGEST 
revised  edition  to  1960  


$e.5o 


GREGORY  ELECTRONICS  CORP. 


The  FM  Used  Equipment  People 
249  Route  46.  Saddle  Brook,  N.  J.  07662 
Phone  (201)  489-9000 


Dept.  73 


Roger  Ralston 

ACTION  Communications  Co. 

200  No.  Avenue  64 

Los  Angeles  CA  90042 


FM 
FM 
FM 

WALKIE  TALKIE 


*oi-y 


If  you  are  seriously  thinking  about 
adding  a  walkie  talkie  (haiid-held)  trans- 
ceiver to  your  2  meter  FM  system,  but 
confused  by  the  many  types  of  units  and 
wide  range  of  prices,  I  think  this  article  will 
help  you  make  your  final  decision.  The 
advent  of  repeaters  and  the  convenience  of 
carrying  around  a  small  transmitter  with  a 
range  of  50  —  100  miles  makes  the  purchase 
of  a  walkie-talkie  tempting  indeed.  Our 
company  spent  several  months  collecting 
information  on  all  the  VHF  (high  band) 
commercial  two-way  radio  systems,  in- 
cluding walkie-talkies,  so  that  we  could 
make  the  proper  decision  on  purchasing 
the  right  equipment.  Because  we,  like  the 
amateur,  were  interested  in  getting  the  best 
value  for  our  dollar,  we  tried  to  evaluate 
the  tradeoffs  of  performance  versus  cost. 
Our  research  is  summarized  in  the  "High 
Band  FM  Walkie  Talkie  Comparison  Chart" 
and  the  following  paragraphs.  The  chart  is 
arranged,  from  top  to  bottom,  by  retail  cost 
(including  the  cost  of  a  rechargeable 
nickel— cadmium  battery).  Information 
presented  here  is  from  manufacturer's 
hterature    and    interviews    with    manufac- 


turer's sales  representatives.  We  hope  the 
readers  of  73  Magazine  will  benefit  from 
our  research. 

VARITRONICS  HT-2;  Varitronics,  Incor- 
porated, 3835  N.  32nd  St.,  Suite  6,  Phoenix, 
Arizona  85018. 

Originally  marketed  as  the  TELCO 
HANDICOM  (see  the  performance  review 
pubhshed  in  Volume  3,  Number  6  of  FM 
Magazine),  this  is  a  Japanese  import 
reportedly  exceeding  the  specifications 
shown  on  the  chart.  Already  relatively 
low-priced,  the  HT-2  comes  with  crystals, 
nicad  batteries,  charger,  earphone,  carrying 
case. 

JOHNSON  MESSENGER  540;  E.  F.  John- 
son Company,  Waseca,  Minn.  56093. 

This  is  probably  the  most  inexpensive  of 
the  American-made  walkie-talkies.  A  nice 
feature  is  a  nicad  battery  that  doesn't  need 
a  charger,  just  remove  it  from  the  bottom 
of  the  transceiver  and  plug  it  into  any  110 
volt  ac  outlet  for  about  1%  times  the  hours 
it  has  been  used.  With  most  chargers 
costing  about   $10  to  $40,  this  is  a  good 
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8th  ANNIVERSARY  SALE 

at  Mann 


In  appreciation  of  the  amateurs  who  have  supported  us 
through  the  last  eight  years,  we  are  offering  these 
exceptional  prices: 


MOTOROLA 

6  METER 

TRUNK-MOUNT 

MOBILES 

T41GGV  6/12  vibrator-powered   unit  complete  with 
accessories  —  30W 

$49 

T51GGV-20  6/1 2V  vibrator-powered  unit  with  single 
squelch  private  line  with  accessories  —  60W 

$59 

MOTOROLA 

2  METER 

TRUNK-MOUNT 

MOBILES 

T43GGV  6/1 2V  vibrator-powered  unit  complete  with 
accessories  —  30W 

$84 

X53GAD   6/1 2V    dynamotor   unit   with   2    xmtrs   in 
20"  housing  complete  with  accessories—  60W 

$64 

MOTOROLA 

450   MHz 

TRUNK-MOUNT 

MOBILES 

T44AAV  6/1 2V  vibrator  powered  unit  connplete  with 
accessories  —  18W 

$29 

U44BBT-3000   T-power  unit  with  private   line  com- 
plete w/accessories  —  18W 

$109 

RCA 
450  MHz 
MOBILE 

CMUE-15   12V  T-power  unit  with  all   accessories  — 
18W 

$49 

NOTE:  SALE  ENDS  MAY  31st 

Remember  we  also  have  a  store  at  2837  N  24th  St.,  Phoenix,  Ariz. 
85008,  The  prices  for  equipment  are  the  same  at  both  locations. 
Stop  in  and  meet  Art  Langton. 

WRITE  FOR  FREE  CATALOG 


Mann  Guarantee 

Money  refunded  without  (Question  if  equip- 
ment is  returned  within  seven  days  from 
shipment,  undamaged,  freight  prepaid. 


Conditions  of  Sale 

Unless  otTierwlse  specified,  equipment  is 
used,  and  is  sold  as-is.  AH  items  shipped 
FOB  Tarrana,  California,  Crystals,  ovens, 
antennas  not  included  unless  specifically 
stated  in  catalog.  AU  equipment  is  sold  on 
3  frrst-come,  first-served  basis. 


M 


ann  communications 


RO.  Box  138,  1S669  Ventura  Blvd.,  Tarzana,  Calif.  91356 
Phone:  (213)  342-8297 


savings  and  you  don't  have  to  lug  a  charger 
around  with  you. 

SONAR  2301;  Sonar  Radio  Corporation, 
73  Wortman  Ave.,  Brooklyn,  New  York 
11207. 

One  of  the  few  radios  with  a  steel  case, 
for  rugged  use.  We  hear  that  the  com- 
ponent layout  makes  repair  work  easier, 
also. 

UNIMETRICS  MINI  VOX  III;  Unimetrics, 
Inc.,  39  Werman  Court,  Plainview,  New 
York  11803. 

Another  Japanese  import  that  looks 
very  much  like  the  Motorola  HT  200. 
Aerotron  also  markets  the  same  trans- 
ceiver. 

HALLICRAFTERS  FM-1;  Hallicrafters 
Co.,  600  Hicks  Road,  Rolling  Meadows, 
Illinois  60008. 

Probably  the  most  rugged  of  the  lot.  Its 
large  size  accommodates  batteries  that  let 
it  work  for  40  hours  with  nicads,  and 
even  longer  using  standard  D-size  flashlight 
batteries  (which  are  easy  to  buy  any- 
where). We've  heard  reports  of  the  trans- 
ceiver still  working  after  such  abuses  as 
being  run  over  by  cars  and  rolling  down 
hills. 

MOTOROLA  HT-100  (H13FFN);  Motor- 
ola Communications  and  Electronics,  Inc., 
1301  E.  Algonquin  Road,  Schaumburg, 
Illinois  60172. 

The  lightest  transceiver  of  the  lot,  with 
easily  a  couple  of  hundred  milliwatts  of  rf 
power  output  (though  it's  rated  for 
100  mW).  Extremely  sensitive  receiver.  It 
does  a  great  job  where  a  good  repeater  is 
within  range.  Very  tiny  (fits  into  the 
pocket).  Expensive;  also  no  mercury  or 
alkaline  battery  replacement  is  available. 

HALLICRAFTERS  "HAND  COMMAND" 
HC-100. 

Made  with  lightweight  solid  aluminum 
case.  Accessory  jacks  have  waterproof 
covers.  Many  accessory  options. 

COMCO  MODEL  802  (or  COM-PAL  II); 
Communications  Company,  300  Greco 
Ave.,  Coral  Gables,  Florida  33  134. 


This  walkie-talkie  is  probably  manufac- 
tured for  more  companies  than  any  other; 
the  same  transceiver  is  made  for  Aerotron 
(Model  DPI 5),  RCA  (Personalfone),  and 
Radiomarine  Corporation  (see  product 
review  of  page  30  of  FM  Magazine,  Volume 
3,  Number  6).  It  is  a  completely  water- 
proof walkie-talkie  and  its  plug-in  circuit 
modules  make  repair  very  easy.  A  4W  rf 
power  output  unit  is  also  available. 

MOTOROLA  HT-220  (H23FFN  and 
H33FFN). 

The  newest  transceiver  from  Motorola 
and  a  true  pocket  unit.  Three  models  are 
available:  standard,  remote,  and  universal. 
The  standard  unit  does  not  have  an  exter- 
nal microphone  and  is  about  $100  cheaper 
than  the  price  shown  on  the  chart.  The 
remote  unit  has  an  external  micro- 
phone/speaker (no  speaker  in  the  unit 
itself),  its  price  is  the  one  shown  on  the 
chart.  The  universal  unit  has  an  external 
microphone,  but  a  speaker  in  the  unit.  A 
5W  unit  is  also  available.  Note  that  you  can 
have  as  much  as  5  MHz  frequency  separa-' 
lion  without  degradation,  important  for 
repeater  users.  A  special  charger  allows 
100%  charge  in  one  hour!  A  rubber- 
covered  coU-type  antenna  about  6  in.  long 
makes  out-of-pocket  operation  easier,  but 
it's  an  accessory  item. 

BELL  AND  HOWELL  KELCOM  III;  Bell 
and  Howell  Communications  Company 
(Formerly  Kel  Corp.),  186  Third  Ave., 
Waltham,  Mass.  02154. 

Another  true  pocket  model,  slightly 
smaller  and  lighter  than  the  Motorola 
HT-220.  It  has  a  buiit-in  compression 
circuit,  which  lets  you  talk  while  you  keep 
the  unit  in  your  shirt  pocket.  A  unique 
fold-over  antenna  enhances  pocket  oper- 
ation. 

GENERAL  ELECTRIC  MASTR  PR36; 
General  Electric  Co.,  Mobile  Radio  Dept., 
Lynchburg,  Virginia  24502. 

This  is  GE's  newest  entry  and  the 
specifications  look  great.  It  has  a  voice- 
operated  transmitter  that  allows  true 
hands-free  operation.  Another  good  feature 
is  a  fast  charger  that  provides  a  70%  charge 
in  1  5  minutes! 
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TELETYPE!  Using  tape  for  repetttive  material 
such  as  station  description,  overthe-air  OSL,  and 
such?  You  should  Model  7A  tape  transmitters  $9. 

RELAYS?  W.E.  Model  215A  polar  relays,  in  fine 
shape,  $5  each;  fait  shape  $2.50  each.  Poor  shape 
$1. 

TELETYPE  DISTRIBUTORS.  Model  30A  start 
stop  distributors  for  arry  printers  requiring  sep- 
arate distributors,  for  tape  equipment,  ete.  In- 
cludes both  transmitting  and  receiving  distribu- 
tor, Westinghouse  1/75  hp,  115  V  60  Hz,  1800 
rpm  motor,  $17.50. 

TELETYPE  TAPE  GEAR.  Complete  tape  trans- 
mitter with  built-in  distributor,  ac.  $32. 7S.  These 
are  compact  units,  ideal  for  setting  up  in  a  line 
with  various  tape  loops  for  standard  QSQ  infor- 
mation or  messages. 

TELETYPE  PERFORATOR.  Model  2A  typing 
perforator,  good  shape,  does  not  tie  up  your 
system  when  you  are  making  tapes.  $35. 


TELETYPE  TAPE  DISTRIBUTOR.  Model  7A 
tape  dlstributor-fmatches  7A  tape  transmitters) 
with  plug-in  jack,  for  7A  tape  head,  $14.90. 

TELETYPE  DISTRIBUTOR.  Model  73  distribu 
tor  (see  page  100  of  HAM-RTTY  book)  for  use 
with  tape  transmitters,  printers  with  no  distribu- 
tors, etc.,  $10. 

TELETYPE  PRINTER.  Strip  printer  for  those 
interested  in  a  cottipact  unit,  less  than  one  cubic 
foot  in  size!  Model  401.  Allows  you  to  copy 
signals  <?ff  the  sir  while  cutting  tape  in  answer 
without  tying  up  your  regular  page  printer.  Prints 
on  standard  5.'32"  tape.  S45  in  good  shape,  $25 
not  in  good  shape. 

All  units  in  short  supply."  first  come,  first  served. 
All  sol<i  FOB  N.H.  Qijality  of  the  units  varies 
fro^n  new  to  dirty  and  ugh.  Early  orders  will  get 
best  gear.  All  units  are  priced  at  ugh  condition 
price  so  if  you  get  a  new  unit,  be  glad;  if  you  get 
an  ugh  modfel,  be  thankfijl  that  you  got  one  at 
all.  Send  checJ?  or  money  order  to  Radio  Book- 
shop, Peterborough  IVmj34S8.  USA  only,  please. 
And  include  postage  unless  you  want  units  sent 
collect  by  UPS  or  Railway  Express. 


HIGH  BAND  FM  WALKtE  TALKIE  COMPARISON  CHART 


IVIFfI 

Varitronics 
HT.2  12  freq) 

John£or> 
Messenger  &40 
Sonar  2301 

Untmetrics 
Minivox  111 
HalUcrafters 
FM-1 

Motorola 
HT  ICW 

Hallicrafters 
HC-100 

Comco 
Model  802 

Motorola 
HT220 

Bell  &  Howell 
Kelcom  III 

General  Electric 
PR  36 

Motorola 
HT200 


BASIC 
PRICE 

($1 

RF 

OUT 

imi 

FREQ. 
ERROR 

(%1 

SENS.  SELEC. 

(MV  @     (dB  @ 
20dBl  30  kHz) 

INTER- 
MOD 
<dB) 

AUDIO 

PKVR 
ImW) 

INCL 
BATT 
(oz.l 

SIZE,  in. 

H      W     0 

EXT. 

MIKE 

7 

TONE 
SQ 

AVAIL 

MFR 
LOG 

269.95 

1.6 

0.002 

0.4 

-70 

500 

36 

8.5 

3       2 

no 

no 

Japan 

425.00 

1.5 

0001 

0.5 

-70 

60 

750 

28 

S.S 

3.6   2 

ves 

yes 

USA 

402.00 

1-6 

oooz 

o.s 

-85 

250 

42 

3 

3       1.5 

ves 

yes 

Japan 

439.45 

1.8 

0-0005 

o.s 

-80 

400 

40 

9 

3.5   2 

yes 

yes 

Japan 

S21.S0 

1.5 

0,0005 

0.5 

-60 

150 

70 

11,6 

3       3 

no 

yes 

USA 

528  00 

Q.l 

0.0015 

0.35 

-70 

50 

200 

15'/, 

4 

3       15 

no 

yes 

USA 

529.00 

2 

O0005 

05 

-75 

500 

45 

9,6 

3       3 

yes 

yes 

USA 

565,00 

2.2 

0.0005 

0.5 

-80 

750 

30 

B 

3.5  2 

yes 

yes 

USA 

647.00 

1.8 

0.0015 

0.35 

-60 

50 

SOO 

21 

7 

3       1 

VM 

yes 

USA 

660.00 

1.7 

0.0025 

0.35 

-60 

250 

18 

7 

2.5   1 

yes 

yes 

USA 

79000 

45 

0-OOOS 

0.35 

-75 

60 

500 

43 

8 

3.5  2 

yes 

yes 

USA 

762.00 

20 

0.OOO5 

05 

-70 

56 

500 

40 

9.5 

3.5   2 

yes 

yes 

USA 

MOTOROLA  HT-200  (H23DEN). 

The  workhorse  of  the  walkie-talkies. 
There  are  probably  more  of  these  units  in 
use  than  any  other.  Good  specifications, 
many  accessory  options^  and  two- 
frequency  kits  (and  a  four-frequency  kit 
for  amateur  use)  still  make  this  transceiver 
desirable.  As  newer  units  are  put  into 
service,  more  used  HT-200s  become  avail- 
able. (Motorola  sells  reconditioned  units  to 


commercial  customers;  Spectronics,  Inc., 
near  Chicago,  sells  used  Motorola  units  to 
amateurs.) 

We  hope  our  research  and  this  short 
summary  will  help  you  choose  the  right 
walkie-talkie  for  your  VHF  amateur  sys- 
tem. More  details  and  data  sheets  can  be 
obtained  by  writing  the  manufacturers 
listed  in  the  preceding  summary. 

. .  .  Ralston  ■ 


MAY  1971 
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Preamp  -  Compressor  Clipper 


H.P.Fisher  VE3GSP 
1379  Forest  Glade  Road 
Oakville,  Ontario,  Canada 


After  a  thorough  literature  survey  on 
speech  compressors,  I  built  several  of 
the  more  promising  circuits  and  compared 
their  performance.  After  this  effort,  all 
preferable  features  were  combined  in  a 
single  unit.  The  "unit"  can  take  low-  or 
high-impedance  microphones  with  outputs 
from  0.1  mV  up  and  delivers  a  husky  40 
mV  rms  output  with  a  total  compression  of 
30  dB  for  a  4  dB  output  change.  Output 
noise  is  —35  dB  without  signal  and  better 
than  —35  dB  with  an  audio  signal,  thus 
there  is  no  noise  "rush"  when  your  voice 
ceases. 


Experimental 

I  built  five  preamp-compressor  units  over 
the  last  few  months;  one  is  the  "Carin- 
gella"  compressor,  one  by  DJ6BV 
(DL-QTC),  one  by  W2EEY  (73),  one  from 
"Electronik,"  and  one  of  my  own  design. 
Four  of  them  are  somewhat  complex  and 
use  four  or  more  transistors;  they  use  a 
variable-gain  amplifier  which  produces  its 
own  age  for  gain  regulation.  The  other  one 
is  a  clipper-type  preamp-compressor 
which  has  a  smaller  compression  range  and 
more  distortion,  but  has  low  noise  char- 
acteristics. I  used  a  scope  and  signal  gen- 
erator to  measure  compression,  sensitivity, 
noise,  and  distortion.  Attack  and  release 
times  were  calculated  from  R  and  C  values 
in  the  line.  On  the  Caringella  compressor,  I 


noted  insufficient  gain  for  low-Z  dynamic 
mikes,  which  could  be  obtained  by  chang- 
ing the  FET  input  stage  into  an  amplifier 
rather  than  an  emitter  follower.  The  unit 
distorted  on  low  tones  due  to  its  fast 
attack  time.  Noise  output  was  low,  but 
frequency  response  was  much  too  wide, 
particularly  below  300  Hz,  where  an  SSB 
crystal  filter  can't  do  anything  for  you. 
The  compression  is  30  dB  all  right,  but 
there  was  a  6  dB  output  change  versus  30 
dB  input  change,  which  could  have  been  an 
anomaly  of  the  particular  unit  1  had. 

The  compressors  by  DJ6BV  and 
W2EEY  are  similar  in  design  and  yield 
roughly  25—30  dB  compression  for  6  dB 
output  change.  Both  units  lack  sensitivity 
and  are  noisy  in  speech  pauses.  Attack  and 
release  times  were  adequate  and  no  notice- 
able distortion  occurred.  The  unit  from 
Electronik  was  specified  at -40  dB  compres- 
sion, but  I  judged  it  to  be  a  rather  odd 
circuitry  since  gain  control  is  achieved  by 
resistive  shunting  in  various  amplifier 
stages;  therefore,  too  many  transistors  were 
required.  Also,  the  sensitivity  was  not 
adequate  and,  in  order  to  change  the 
frequency  response,  some  component 
changes  were  necessary.  The  last  unit,  one 
of  my  early  designs,  is  a  two-transistor 
preamp  with  a  clipper  at  the  output. 
Though  the  output  noise  is  very  low,  the 
compression  range  is  20  dB  at  the  most  for 
reasonably  low  distortion.  This  unit  is  very 
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New  FM  for '71 
Standaid's  SR-C826M 


professional  quality,  solid  state,  two-way  radio, 

designed  and  sold  exclusively  for  amateur  use 

in  the  United  States  and  Canada. 

Standard  Communications  Corp.,  the  world's  largest  manufacturer  of  marine 
V.H.F.  equipment,  has  just  developed  a  new  industrial  quality,  high  perform- 
ance 2-meter  unit.  This  rugged,  compact  transceiver  is  available  only  in  the 
U.S.  and  Canada  thru  an  authorized  Standard  dealer.  The  "826"  is  so  com- 
pact that  it  makes  mobile  installation  practical  in  almost  any  vehicle  or  air- 
craft.it  becomes  fully  portable  with  the  addition  of  Standard's  battery  pack. 

GENERAL  Weight— 41/2  lbs.  max. 


Freq.  Range  —  143  to  149 
MHz,  2  MHz  spread 

Supply  voltage —  11  to  16 

VDC.  Negative  Ground 

13.8VDC  nominal 

Current  Consumption  —  .15 

amp  receive  standby.  2.4  amp 

transmit 

Number  of  channels —  12- 

Supplted  with  4  channels 

1 )  146.94  Simplex 

2)  146.34/94 

3)  146.76  Simplex 

4)  146.34/76 
Microphone  —  Dynamic 
Dimensions  —  6%"w  x 

2'/2"hx  9Ki"d 


Frequency  stability — .001% 

(-10  to  +60°C) 

TRANSMITTER 

RF  power  output  —  .8  or 

10  watts 
Output  impedance  —  50 

ohms  nominal 

Deviation  —  Internally 

adjustable  to  ^;  1 0  kHz  min. 

factory  set  to  ±7  kHz 

Spurious  and  harmonic 

attenuation  —  50dB  below 

the  carrier  power  level 

Type  of  modulator  —  Phase 

RECEIVER 

Sensitivity  —  .4  or  less 

microvolts  for  20  dB  quieting 


STANDARD 
COMMUNICATIONS  CORP. 

World's  largest  manufacturer  of  marine  V.H.F.  equipmertt 

P.O.  Box  325,  Wilmington, 
Calif.  30744  (213)  77C-62e-4 


Squelch  sensitivity  — 

Threshold  —  .2  microvolts 

or  less 

2  MOSFET  RF  Amplifiers 

1  MOSFET  Mixer 

Deviation  acceptance  — 

Up  to  ±15  kHz  deviation 

Spurious  and  image 

attenuation  —  65  dB  below 

the  desired  signal  threshold 

sensitivity 

Adjacent  channel  selectivity 

(30  kHz  channels)  —  60  dB 

attenuation  of  adjacent 

channel 

Type  of  receiver  — 

Dual  conversion 

superheterodyne 

Audio  output  —  5  watts 
For  external  speaker 

$339.95  (complete  as  shown  with 

microphone,  built-in  speaker  and 

external  alternator  whine  filter.) 


small  and  can  easily  be  fit  into  a  trans- 
ceiver. The  power  can  be  derived  from  B+ 
since  it  runs  with  20-25  V  at  1 .6  mA  only. 
Circuit  Design 

It  was  obvious  that  the  "perfect"  com- 
pressor had  to  combine  all  good  features, 
among  which  are: 

•  Adequate  compression  range  (25  dB  min- 
imum). 

•  Sufficient   gain   for   all  types  of  micro- 
phones. 

•  Low-noise  output,  regardless  of  gain  state. 

•  Fairly  low  attack  time,  medium  release 
time,  and  low  distortion. 

•  Selective   frequency   response  (preferred 
range  300-3000  Hz). 

The  first  parameter  seemed  easy  to 
meet.  I  chose  the  DJ6BV/W2EEY  way 
since  it  was  simple  and  very  effective.  1 
obtained  a  negative  signal  to  change  the 
conductivity  of  a  silicon  diode  (Dl).  This 
permits  ac  bypassing  at  the  emitter  of  an 
early  amplifier  stage.  I  chose  an  attack 
time  of  100  ms,  slow  enough  not  to 
regulate  on  the  sine  wave  slope  of  a  300  Hz 
sine  wave.  Adequate  gain  is  available 
through  the  use  of  a  field-effect  transistor 
preamphfier  stage.  This  FET  runs  with 
moderate  gain  and  improves  the  signal-to- 


noise  ratio  considerably.  A  0.1  mV  (rms) 
input  signal  will  yield  full  age  voltage  if  the 
volume  is  turned  up  fully. 

At  the  output  of  the  compressor,  how- 
ever, there  is  a  20  mV  (p-p)  of  noise.  This 
noise  is  reduced  to  about  0.5  mV  after  it 
passes  the  following  clipper  stage.  The 
clipper  will  also  cut  excessive  peaks  which 
occur  within  the  100  ms  of  attack  time  of 
the  compressor,  and  will  improve  the  6  dB 
constant  output  to  4  dB  for  30  dB  com- 
pression. The  compressor  has  a  bandwidth 
of  300  Hz  to  100  kHz  (-6  dB).  After  the 
clipper,  however,  the  upper  response  drops 
off  sharply  above  10  kHz.  You  need  not 
worry  about  the  3—10  kHz  range;  your 
crystal  filter  will  not  pass  more  than  3  kHz 
anyway. 

Adjustments 

I  did  all  my  adjustments  and  measure- 
ments with  a  Tektronics'  scope.  Using  the 
mike,  I  could  see  how  constant  the  output 
level  was  when  I  talked  right  into  it  or  at  a 
distance  of  a  couple  of  feet.  For  a  steady 
signal  source,  1  used  a  signal  generator 
which  permitted  me  to  check  on  distor- 
tion. An  easier  way  of  adjusting  the  unit  is 
to  use  a  tape  recorder  with  recording  meter 
or  "magic  eye." 


f o«|ZV 


INPUT  „"■'      3.3K 


Fig.  J .  Compressor  schematic. 
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Power  Supply 

The  unit  requires  10— 15V  at  5    8  mA 

with  low  ripple,  A  battery  can  be  used,  but 
I  preferred  a  simple  regulated  supply  that 
operates  from  the  1 15V  line. 

The  Speech  Simulator 

There  are  various  ways  of  tuning  the  final 
stage  of  a  transmitter  or  kW  linear.  For 
SSB,  however,  most  hams  take  a  deep 
breath  and  how!  a  long  "aaah,"  trying  to 
keep  the  loudness  as  steady  as  possible. 
Wave  tones  are  rarely  used  since  they  cause 
about  4—5  times  the  plate  dissipation  on 
the  final  tubes  than  an  "aaah."  Most  finals 
just  don't  take  that  for  long.  The  speech 
simulator  consists  of  a  multivibrator  which 
produces  a  500  Hz  square  wave. 

The  square  wave  is  integrated  after  it 
passes  an  emitter  follower.  The  oscillo- 
scope pattern  of  the  derived  signal  is 
similar  to  that  of  an  "aaah,"  and  so  is  the 
power  distribution.  Since  square  waves  are 
rich  in  harmonics,  the  latter  are  integrated 
also  and  such  harmonic  spikes  are  present 
up  to  a  few  thousand  hertz.  The  generated 
tone  is  unique;  it  sounds  somewhat  like  a 
ship's  siren  in  heavy  fog. 

Occasionally,  I  use  the  tone  to  break  in 
on  roundtable  QSOs  when  my  voice 
doesn't  do  the  trick.  With  this  signal,  you 
can  run  your  final  wide  open  without  fear 
that  you'll  blow  your  tubes.  The  signal  is 
also  handy  for  antenna  tuning  —  your  own, 
or  supplying  someone  else  with  a  steady 
audible  signal. 
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BURGLAR&  FIRE  ALARMS 
Save 
HUNDREDS  of 
Dollars! 

Professional  equipfnenr  from 
iamous  manufacturers.  Easy 
slep-bv-slep  illustrated  instruc- 
tions, no  special  tools  required.  Save  up  to  75%.  This 
handbook  and  catalog  is  a  must  for  every  homeowner 
and  businessman.  Just  $1.00  cash,  check.  Of  M.O.  to 
IWUFT, 

ALARM  COMPONENT  DISTRIBUTORS  Dept.  ST 

33  New   Haven    Ave.,  MiHord  Conn,  0E46O 


RF    MULTIMETER  -  1    mv.  to   1   v.  D-C  and 
RF   to   1   Ghz.;  VSWR   1.3S  Si  3.00  full  scale; 

0  to  60  dB.;  many  other  features;  Model  RFM-1 

RADIATION  DEVICES  CO. 

P.O.  Box  8450,  BALTIMORE  MD  21234 


'WORLD  QSL  BUREAU' 

J  5200  Panama  Ave.,  Richmond  CA  USA  94804  | 

(THE   ONLY  QSL   BUREAU   to   handle  all  of 

[vour   QSLs  to  anyw/here;  next  door,  the  next 

state,  the  next  countv,  the  whole  world.  Just 

bundle  them  up  (please  arrange  aiphabeticailv) 

and  send  them  to  us  with  payment  of  4tf  each. 


Fig,  2.  Speech  simulator  schematic. 


Conclusions 

The  compressor  unit  performs  very  well. 
[  hooked  it  up  to  a  tape  recorder  to  check 
performance  and  quality  of  the  audio.  I 
could  speak  loud  or  gently,  close  or  several 
feet  away  from  the  mike  and  still  got  the 
same  volume  out,  audible  or  on  the  dB 
scale.  The  voice  sounded  clear,  fairly  light 
and  of  monotone  quality.  On  the  air,  I 
demonstrated  the  unit  to  several  hams.  My 
set  up  enables  me  to  switch  from  straight 
voice  to  a  diode  clipper  and  to  the  new 
compressor— clipper.  A  drastic  difference  in 
voice  readability  was  reported,  particularly 
when  the  signal  was  decreased  to  an  S2 
level  on  the  partner's  receiver.  As  to  the 
cost:  there  are  $18  worth  of  parts,  plus  a 
cabinet.  An  optional  "speech  simulator" 
tone  generator  cost  me  $5.  The  two  units 
make  a  nice  combined  project  which  I  rate 
worth  the  expense. 
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THE 
TRANSISTORIZED 

LM  FREQ  METER 


A  few  simple  modifications  and  you 
can  plug  FETS  right  into  the  tube  sockets. 


The  last  word  may  never  be  written 
about  the  BC-22!  and  LM  frequency 
meters.  The  LM  is  particularly  attractive 
because  it  is  in  the  smaller  package.  With 
transistors  replacing  tubes,  it  has  features 
most  everyone  wants  —  it  is  rugged,  port- 
able, and  accurate,  to  name  a  few.  1  will 
describe  a  conversion  of  an  LM-15  fre- 
quency meter  in  which  field-effect  trans- 
istors replace  tubes;  the  power  supply 
becomes  a  standard  9V  transistor  radio 
battery  and  the  current  drain  is  less  than  3 
mA  when  all  functions  are  energized.  In 
addition,  I  offer  calibration  information 
which  will  be  of  interest  to  anyone  having 
a  BC-22 1  or  LM  without  the  official 
calibration  book.  I  bought  an  LM-15  for  a 
temptingly  low  price  (Fair  Radio  Sales  Co., 
Lima,  Ohio,  SI 4.95).  The  set  is  sold  in  the 
"as  is"  condition  with  tubes  and  crystal 
but  without  cahbration  book.  It  is  a  good 
idea,  but  not  necessary,  to  start  with  a  set 
which  is  working  before  making  the  change 
to  FETs.  Resistance  measurements  will 
show  if  the  circuits  are  complete.  Impor- 
tant values  are  marked  on  the  schematic  of 
Fig,  1. 

Smash  Tubes 

The  most  difficult  part  of  my  conver- 
sion was  getting  up  the  courage  to  smash 
the  tubes!  I  wanted  the  bases  for  mounting 
transistors.  Place  the  tubes  one  at  a  time  in 
a  paper  sack,  hold  the  top  closed  and  with 


Charles  Landahl  W5SOT 
121  Barnnca  Road 
Los  Alamos  NM  87544 

a  metal  object,  strike  the  glass  through  the 
paper.  The  flying  glass  is  caught  and 
coUected  for  disposal.  Scrape  and  clean  the 
mastic  from  the  inside  of  the  tube  bases. 
Should  you  choose  to  mount  a  transistor 
socket  in  the  wall  of  each  tube  socket,  you 
can  use  the  original  wires;  otherwise,  un- 
solder the  old  wires  and  replace  the  needed 
ones  with  about  2  in.  of  sturdy  new  tinned 
wires.  The  appropriate  tube  base  pin  con- 
nections are  shown  in  Fig.  2.  Actually 
there  is  no  preferred  mounting  scheme.  Use 
whatever  appeals  to  you. 

Check  for  clearance  between  socket  and 
walls.  My  conversion  used  transistor  sock- 
ets mounted  on  metal  plates  which  were 
bolted  to  the  wall  of  the  salvaged  tube 
bases.  This  allowed  PET  substitution  to 
determine  which  ones  would  work  best  in 
the  several  circuits  of  the  LM.  All  FETs 
used  are  N-channel. 

Modification 

With  cover  removed  and  the  LM  in  the 
upright  position,  front  panel  toward  you, 
on  the  left  side  wall,  look  through  two 
oblong  machined  slots  and  see  mounted  on 
a  phenohc  board  a  50  kH  plate  resistor. 
Parallel  it  with  about  6  kfi.  Turn  the  LM 
upside  down,  panel  toward  you.  On  the 
underside,  two  resistors  must  be  shorted 
and  a  jumper  wire  made  up  and  connected. 
Short  R115,  which  is  a  15  kf2  wire  wound 
resistor,  quite  visible  on  a  phenohc  board 
at  the  left  of  the   1000  kHz  crystal  can. 
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THIS  BESISTORl  VFQ 

^EEoeo  FOR      V 

SOME  FET'S    J       "ftTK     si 


Fig,  1,  TSodified  schematic  of  frequency  meter. 


Run  an  insulated  wire  from  a  terminal  of 
this  shorted  resistor  to  the  260— 470V  tap 

contact  of  the  link  switch.  This  wire  can  be 
about  6  in.  long  and  conveniently  passes 
through  a  wall  slot  behind  the  crystal 
socket.  The  Knk  switch  and  its  terminals 
are  on  a  phenolic  board  in  the  compart- 
ment aft  of  the  crystal  socket.  The  jumper 
wire  wil]  cross  near  the  grid  resistor,  R109, 
of  the  crystal  oscillator.  While  there, 
change  the  100  kf2  (RI09)  to  I  Mfi.  Next, 
unfasten  the  screws  holding  the  phenolic 
board  located  to  the  left  of  the  power  plug. 
Tip  up  the  board  and  short  across  R108. 
This  is  a  20  ki2  composition  resistor  which 
is  in  the  plate  voltage  line  to  the  audio 
amplifier.  Also,  at  the  power  plug,  locate 
pin  36.  Short  it  to  chassis  ground.  On  most 
sets  pin  36  is  the  ground  return  for  the  vfo 
cathode.  The  circuit  was  closed  through 
external  connections  in  a  power  supply. 
You  have  completed  the  surprisingly  few 
changes  needed  to  make  the  LM  work  on 
FETs  and  a  9V  battery. 

The  VFO 

With  FET  source  connected  to  pin  5, 
drain  to  pin  2,  can  to  pin  1  (if  needed), 
plug  the  FET  into  the  vfo  socket.  Connect 
a  solid  wire  between  terminal  EI 09  and  the 
gate  of  the  FET.  {Terminal  E109  held  the 


grid  cap  wire  for  the  vfo  tube.)  Connect  a 
9V  battery  to  the  power  plug  pins.  PLUS 
to  26  and  MINUS  to  terminal  41.  If  you 
have  a  milliammeter  in  the  battery  lead,  it 
should  read  about  1 .5  mA  when  you  turn 
on  the  FIL  and  PLATE  switches.  Provided 
you  were  fortunate  in  the  choice  of  FET, 
you  should  hear  a  clear  CW  signal  in  your 
receiver.  Set  your  receiver  to  2  MHz  or  4 
MHz.  You  may  need  to  connect  a  wire 
from  the  rf  coupling  post  on  the  front  of 
the  LM  to  your  receiver  antenna.  Rotate 
the  LM  dial  between  0300  and  0600  on  the 
readout.  Your  vfo  will  be  on  the  low  end 
of  125-250  kHz  or  2-4  MHz  depending 
on  the  position  of  the  low  or  high  band 
switch.  The  XTAL  and  MOD  switches 
should  be  off.  The  FET  selected  for  the  vfo 
may  require  a  47  kfZ  resistor  between  gate 
and  chassis  ground.  I  found  this  to  be  true 
for  the  RCA  3N128,  3NI42,and  one  of  the 
two  40559A  FETs.  On  the  other  hand,  one 
RCA  40559A  and  one  of  several  2N3085 
silicon  N-channel  FET  from  Poly-Paks 
worked  beautifully  without  adding  47  kS2 
to  the  gate. 

Apparently  junction  and  insulated-gate 
field-effect  transistors  have  sHghtly  differ- 
ent characteristics  which  show  up  in  this 
peculiar  vfo  circuit.  My  own  choice  is  the 
3N128  with  the  additional  resistor  on  the 
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AT   1/AST-'^ 

>q  SPeiCH  COMPR£<iO/?Tm 
REALLY  WORKS? 


RPC-3,3U  Internal  Unit 
(S24.95) 


RPC-3G  Cabinst  Model 
($34.95) 


RPC-3M  Module 
(ONLY  $22.50) 


•  Low  distortion 
circuit. 

•  Fully  wired  &  test- 
ed. NOT  A  KIT 

•  Works  with  phone 
patch. 

•  Internal  units  & 
modules  work  mobile. 

•  FULL  WARRANTY  -  ONE  YEAR 

•  INTRODUCTORY  LOW  PRICES 

(Illinois  residents  add  5%  Sales  Tax) 

Write  for  specifications  and  information  sheets 
(Free).  Demonstration  Tape  (cassette)  available 
($2.00  deposit). 

F|,  ELECTRONICS 

Box  1201  B    Champaign,  III.  61820 


THE  BEST 

2  METER 

CONVERTER 


Modal  407 

^$42^5 


144>14t  MHi  In.  18-30  MHx  out 
or  14i-Ua  MHa  w)th  a  »eeiid  cryital 

Available  at  $5.95  each. 
A  full  description  of  this  fantastic  converter 
would  fill  this  paee,  but  you  can  take  oui  word 
for  it  (oi  those  of  thousands  of  satisfied  users) 
that  it  s  the  best.  The  reason  is  simple — we  use 
three  RCA  dual  gate  MOSFETs,  one  bipolar, 
and  3  diodes  in  the  best  circuit  ever.  Still  not 
convinced?Then  send  for  our  free  catalog  and 
get  the  fuU  description,  plus  photos  and  even 
the  schematic. 

Can't  waitTThen  send  us  a  postal  money  order 
for  $42.95  and  we'll  rush  the  407  out  to  you. 
NOTE:  The  Model  407  is  also  available  in  any 
freQuency  combination  up  to  450  MHz  (some 
at  higher  prices)  as  listed  in  our  catalog. 

'New  Yorl  CHy  and  Stdta  raiidenh  add  local  laias  4ax. 

VANGUARD  LABS 

Dcpt.  H,  19«-23  Jamaica  Ave,  Heilis,  N.Y.  11423 


TYPE  IT 

VFO  CONNECTIONS 

LOOKING  INTO  TUSE  BASES 


KEV 

TPVE  SAT  MIXER 

XTAL  OSC 


KEY 
C-610 
TYPE  7e  AUDIO  STAGP 
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BASE 
HOOK-UPS 


Fig.  2.  Suggested  semiconductor  hookups  for 
tube   sockets. 

gate.  You  may  find  it  necessary  to  "tune" 
the  source,  drain,  and  gate  resistances  in 
order  to  have  your  vfo  working  well  with  a 
particular  FET.  I  used  potentiometers 
across  the  various  elements  to  arrive  at  the 
recommended  values.  My  vfo  works  reli- 
ably from  lOV  down  to  6V  and  the 
maximum  drain  current  is  1 .5  mA, 

Caution 

Other  oscillator  hook-ups  may  occur  to 
you,  and  they  will  work  —  but  the  tuning 
range  and  linearity  of  the  vfo  will  suffer! 
Linear  tuning  is  most  important,  so  stick 
with  that  shown. 
The  AFO  and  AF  Amplifier 

The  audio  oscillator  and  amplifier 
wasn't  as  fussy  as  the  vfo.  I  used  a  Radio 
Shack  276-664  FET  —  it  is  said  to  replace  a 
C-610  or  2N3088.  I  found  that  the  Poly- 
Paks  "hobby"  FET  92CU588  will  work 
equally  well.  In  making  up  the  socket,  gate 
goes  to  tube  pin  3,  source  to  cathode  pin  4, 
and  drain  to  plate  pin  2.  That  is  aU  there  is 
to  this  one.  Plug  in  the  FET.  When  you 
next  turn  on  the  9V  power,  the  milliam- 
meter  will  barely  increase  a  few  hundred 
microamps  as  you  switch  on  the  modula- 
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tion    control.    At   this   moment  a  rather 

pleasant  500  Hz  tone  will  appear  on  the 
vfo  frequency  no  matter  which  harmonic 
you  have  tuned  in  on  receiver.  Your 
modulator  is  finished.  The  audio  amplifier 
is  too,  for  that  matter.  You  just  won't  hear 
anything  in  the  headphones  untUl  you 
complete  the  crystal  oscillator  and  the 
mixer  circuits. 

Crystal  Oscillator 

The  reference  oscillator  is  not  much 
trouble.  You  have  already  changed  the  gate 
resistor  from  100  kf2  to  1  MQ.  Actually 
this  change  may  not  be  necessary  because 
some  crystals  are  more  active  and  will 
oscillate  well  with  the  original  resistor. 
Mine  went  into  oscillation  better  with  the 
higher  value.  The  FET  you  select  for  this 
circuit  can  be  one  of  several.  Mine  is  a 
Motorola  MPF-107.  I  found  the  Radio 
Shack  276-112  and  the  Poly-Paks  2N3085 
also  work,  but  draw  more  current.  Which- 
ever you  choose,  the  gate  connects  to  base 
grid  pin  5,  source  to  cathode  pin  6  through 
a  2.2  kO  resistor.  Drain  hooks  to  plate  pin 
4. 

Now,  when  9V  is  turned  on,  MOD  off, 
XTAL  on,  you  should  hear  the  crystal 
oscillator  signal  every  1000  kHz  on  your 
receiver.  The  milliammeter  should  increase 
about  1 .5  mA  or  less  when  XTAL  is  turned 
on.  If  you  don't  hear  the  crystal  frequency, 
bring  the  receiver  antenna  wire  close  to  the 
crystal  FET.  We  still  haven't  made  the 
connection  which  adds  the  crystal- 
oscillator  signal  to  the  rf  coupling  post  on 
the  front  of  the  LM.  Assuming  you  have  all 
circuits  in  working  order  up  to  this  point, 
we  move  to  the  mixer. 

Mixer 

There  is  no  single  FET  substitute  for  a 
pentagrid  converter  tube.  The  dual-gate 
MOSFET  comes  closest;  however,  use  of 
one  would  have  defeated  my  goal  of 
simplest  conversion.  Therefore,  four 
N-channel  FETs  are  needed  to  do  the  work 
of  three  tubes,  but  what  a  saving  in  power 
supply!  The  mixer  concerns  itself  only 
with  beat  frequencies  occurring  between 
the  reference  oscillator,  vfo,  or  an  external 
signal  —  aU    audio    work.    Thus,   a   hobby 
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Mosley  Electronics,  Inc.  takes 
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Free  QSO  Index  with  the  purchase 
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tenna system.  Get  all  the  facts. 
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FET  was  selected.  I  used  the  Poly-Paks 
N-channel  FET.  A  Radio  Shack  C^610 
replacement  will  also  work.  Connect  source 

to  chassis  ground  through  pin  6  of  the  tube 
socket;  the  drain  connects  to  plate  pin  2, 
gate  to  mixer  grid  cap  wire  through  the  lug 
in  tube  socket  wall. 

Finally,  connect  a  capacitor  (200—300 
pF)  from  the  top  of  the  2.2  kfl  crystal 
oscillator  source  resistor  to  the  gate  of  the 
mixer  FET  (grid  cap  wire).  You  are  in 
business. 

With  600fi  phones  plugged  into  the  LM, 
you  should  hear  all  the  necessary  beat 
frequencies  occurring  between  the  vfo  and 
the  crystal  oscillator  as  you  tune  the  vfo 
through  its  range.  XTAL  must  be  on  and 
the  MOD  switch  off.  Otherwise,  the  audio 
amplifier  becomes  the  modulator  and  you 
hear  nothing  in  the  LM  phones. 

What  Next? 

With  the  beat  notes  loud  and  clear  you 
are  ready  to  calibrate.  This  is  quite  the 
most  fun  part  of  the  work  because  the 
linear  tuning  rate  of  the  LM  is  almost 
unbelievable.  The  slow  rate  is  due  to  the 
series  combination  of  the  A  section  of 
C109,  CIOI,  tuning  LlOl  or  L102.  The 
amount  of  the  matter  is  that  one  revolu- 
tion of  the  100-division  circular  dial  pro- 
duces about  3  kHz  change  on  125—250 
kHz  range,  and  about  50  kHz  per  revolu- 
tion on  the  2—4  MHz  range.  The  actual 
cahbratton  of  my  unit  was  2.89  kHz  and 
45.17  kHz  per  revolution. 

The  Unearity  can  be  checked  by  how 
Uttle  you  need  to  vary  the  "corrector"  for 
each  zero-beat  checkpoint.  Each  LM  or 
BC-221  will  be  slightly  different.  Now, 
when  you  consider  that  the  vernier  allows 
you  to  split  one  division  into  tenths,  then 
it  is  clear  that  you  can  set  a  frequency  to 
better  than  0.5  kHz  over  the  range  of  the 
frequency  meter.  May  1  repeat: 

1  dial  revolution  of 

100div  =  45.]7  kHz 

1  division  =  0.45 17  kHz 

l/IOdiv  =  45Hz 
Therefore,  all  you  need  is  a  checkpoint  at 
which  to  zero  the  vfo  and  start  counting 
revolutions,   divisions  and  tenths  of  divi- 
sions to  accurately  set  any  frequency  with- 


in the  two  ranges  of  the  vfo.  I  found  it 
useful  to  construct  graphs  on  K&E  358 
IIL  graph  paper.  The  grid  is  10  X  10  (per 
0.5  in.).  The  paper  has  20  units  vertical  and 
30  horizontal.  This  allows  graphing  100 
division  and  leaves  room  for  10  vernier 
divisions  on  the  right  hand  end  of  the 
paper.  Use  the  crystal  checkpoints  listed  in 
Table  I  to  locate  your  dial  settings.  Once 
graphed,  a  frequency  can  be  selected  di- 
rectly from  the  chart,  or,  depending  on  the 
accuracy  desired,  interpolated  between 
checkpoints. 

Table  I.  Crystal  Checkpoints 


Approximate 

Dial 

KHz 

VFO 

XTAL 

Settings 

Lovu  Band 

T25 

8 

1 

0320 

150 

20 

3 

1192 

166.667 

6 

1 

1750 

200 

5 

1 

2935 

222,222 

9 

2 

3700 

250 

4 

1 

4647 

High  Band 

2000 

1 

2 

0396 

2250 

4 

9 

0945 

2500 

2 

5 

1493 

2750 

4 

11 

1050 

3000 

1 

3 

2606 

3250 

4 

13 

3150 

3500 

2 

7 

3711 

3750 

4 

15 

4262 

4000 

1 

4 

4812 

It  is  obvious  from  this  discussion  that 
the  low  band  of  the  LM  is  fabulous.  You 
can  squeeze  down  to  about  3  Hz  by  use  of 
the  vernier  scale.  By  the  way,  hidden 
behind  two  cover  plates  just  beneath  the 
corrector  knob,  are  "high"  and  "low" 
padder  capacitors.  These  were  used  when 
vfo  tubes  were  replaced  to  bring  calibration 
book  values  into  usefulness.  The  padders 
should  be  set  near  the  middle  of  their 
range. 

Make  it  Handy! 

Fasten  a  handle  to  the  case,  strap  on  a 
9V  battery,  go  forth  and  have  fun  with 
your  rejuvenated  frequency  meter.  I  use 
mine  for  its  intended  purposes  as  well  as  a 
band-edge  marker  and  keying  monitor. 

W5SOT" 
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HAM  IUDIO,the  BIBLE,  and  PERU 


Paul  M.  Wyse  OA8V 
Casilla  2492 
Lima,  Peru  S.  A, 


Ihe    following    message    was    on    the 
printer  when  I  walked  into  the  shack: 

OASG  DE  WA4ZRS 

NR  662     WAXHAW,  N.C,1230Z     22  SEPT.  1967 
TO  NORMA  FAUST,        YAR  IN  ACOCHA,  PERU 
FROM  VICTOR  FAUST,        WINDOW,  MINN, 
FATHER    PASSED    AWAY   VERY  SUDDENLY 
LAST  NIGHT.  CAN  YOU  COME  HOME? 

LOVE, 
VIC 

Bible  translator  Norma  Faust  was  in 
Naranjal,  an  isolated  Amazonian  Cocama 
Indian  village  about  250  miles  north  of 
Pucallpa,  and  there  was  no  connecting 
road.  Norma  and  her  partner,  Lucy  Eakin, 
were  there  teaching  Indians  to  read  their 
own  language  which  had  only  recently 
been  reduced  to  writing.  Would  Norma  be 
able  to  return  home  in  time  for  her  Dad's 
funeral?  Thanks  to  amateur  radio,  there 
was  a  good  chance  she  would. 

Soon  after  the  RTTY  message  was 
received,  missionary  pilot,  Floyd  Lyon 
{OA8AT)  was  flying  one  of  our  airplanes 
across  the  vast  jungles  to  bring  Norma  in  to 
our  jungle  base,  Yarinacocha,  where  plane 
connections  could  be  made  to  Lima  and 
then  on  to  Minnesota. 

Norma,  Lucy,  and  over  2000  colleagues 
make  up  a  team  of  workers  specializing  in 
the  task  of  analyzing  unwritten  languages, 
reducing  them  to  writing  and  then  trans- 
lating the  Bible  for  the  speaker  and  reader 
of  these  languages.  This  team,  known  as 
the  Wychffe  Bible  Translators  Inc.,  is  pres- 
ently working  in  isolated  areas  of  21 
different  countries.  Radio  communications 
are  relied  on  heavily  for  the  health  and 
safety   of  the  workers.  Linguistic  investi- 


gation and  Bible  translation  in  over  450 
distinct  languages  and  dialects  is  being 
carried  on  and  with  the  help  of  many 
electronic  devices,  goals  are  being  set  to 
complete  during  this  century  the  remaining 
2000  languages  still  in  unwritten  form. 

Of  course,  not  all  of  us  on  the  team  are 
in  actual  linguistic  and  translation  work.  I 
am  a  radio  operator  and  spend  much  of  my 
time  operating  a  net  of  some  20  battery- 
powered  SSB  transceivers,  which  our  lin- 
guists use  in  the  isolated  Indian  villages.  I 
find  the  operation  of  this  net,  which  meets 
on  the  assigned  frequency  of  5340  kHz,  to 
be  very  challenging  and  rewarding.  For  our 
linguists  it  is  a  vital  Unk  with  civilization. 

Many  times  the  Unguists  out  in  the  tribe 
request  phone  patches  with  our  base 
doctor  to  seek  advice  on  the  treatment  of 
snakebite  or  a  bad  cut.  There  have  been 
times  too,  when  radio  has  saved  the  life  of 
a  member  of  the  translator's  family,  such 
as  when  a  child  got  into  a  bottle  of  aspirins 
or  when  another  inhaled  a  near  lethal  dose 
of  kerosene. 

Radio  not  only  provides  needed  com- 
munications to  remote  jungle  villages,  but 
it  also  is  the  lifeline  for  our  pilots  as  they 
fly  thousands  of  hours  over  the  jungle, 
much  of  which  is  stiU  uncharted. 

Jungle  Aviation  and  Radio  Service, 
known  as  JAARS,  is  the  technical  service 
arm  of  the  Bible  Translators.  Communica- 
tion service  is  provided  to  many  of  the 
remote  and  uncivilized  Indian  villages  with 
an  international  network  of  over  150 
battery-operated  transceivers.  Among  the 
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more  than  75  highly  trained  personnel  of 
JAARS  serving  as  radio  technologists,  radio 
operators,  aircraft  pilots,  and  mechanics, 
there  are  at  least  32  radio  amateurs  signing 
such  relatively  rare  prefixes  as  CP8,  HC7, 
0A8,  HK3,  and  VK9. 

Bill  Sasnett  (W(JTEM/4)  is  the  director 
of  the  radio  department  at  our  JAARS 
Headquarters  near  Waxhaw,  N.  C,  Here  BiJl 
directs  a  three-month  concentrated  training 
and  orientation  course  for  all  new  radio 
members  to  better  prepare  them  for  their 
work  in  the  remote  areas  of  the  world.  In 
addition  to  the  three  months  spent  in 
training  at  the  JAARS  center,  each  trainee 
takes  three  months  of  jungle  survival  train- 
ing in  Mexico. 

At  the  JAARS  center  one  also  finds 
amateur  radio  playing  an  important  part  in 
the  operations.  The  WBT  club  station, 
WA4ZRS,  is  used  by  the  licensed  hams 
working  or  training  in  Waxhaw.  WA4ZRS 
is,  likewise,  net  control  on  a  daily  traffic 
net  operating  on  21.360  MHz  between 
1400Z  and  1500Z  to  handle  traffic  with 
the    different   countries  where   third-party 


Omer    (0A3C)    checks  the  RTTY  printout  for 

news  from   the  mainland.  Ham  gear  keeps  the 

Bible    translators   in    effective  contact  with  the 
outside  world. 


Yarinacocha  is  one  of  those  jungle  outposts 
where  overgrowth  is  too  thick  for  a  landing  field. 
Tbis  PBY  wHi  settle  for  a  stretch  of  placid  water, 
though.  Pilot  is  OA3AQ. 


traffic  is  pcrmissable.  The  1  5  meter  net  is 
useful  in  keeping  contact  with  our  differ- 
ent fields,  and  also  serves  as  a  practical 
means  of  training  new  members  which  will 
be  useful  to  them  on  the  field. 

Since  obtaining  my  first  license 
(K4ASM)  over  14  years  ago,  I  have  found 
many  hours  of  pleasure  and  recreation  in 
amateur  radio.  In  addition  to  being  a 
hobby,  amateur  radio  also  provides  a  real 
service,  especially  when  one  is  isolated  such 
as  we  are  here  at  Yarinacocha. 

I  would  like  to  express  my  appreciation 
to  WB4IFK  at  the  DUKE  Medical  Center  in 
Durham,  N.  C,  who  maintains  a  faithful 
standby  on  20  meter  SSB  and  15  meter 
RTTY  to  patch  doctors  throughout  South 
America  to  medical  experts  providing 
unavailable  counsel  on  medical  problems  in 
the  jungles.  This  is  a  real  service  to  all  our 
health  needs. 

Amateur  radio  has  also  proved  to  be  a 
big  asset  to  us  technically.  Vic  Poor 
(K3NIO)  helped  round  up  some  surplus 
equipment  and  encouraged  the  use  of 
amateur  RTTY  between  WA4ZRS  and 
OASG.  We  have  had  very  good  success  with 
an  autostart  RTTY  link  which  is  crystal- 
controlled  on  21.100  MHz.  This  circuit  tias 
proved  to  be  a  real  tiraesaver  in  handling 
much  of  the  routine  traffic  for  the  200 
translators  here  in  Peru.  We  have  found  I  5 
meters  very  reliable  in  providing  communi- 
cations to  the  eastern  states  during  most  of 
the  daylight  hours  of  the  year.  We  hope 
that  more  of  the  South  American  fields 
will  soon  be  able  to  join  us  on  RTTY.  1  try 
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Larsen  Mobile 
Gain  Antenna 

144-148  MHz 


The  result  of  over  25  years  of  two-way 
radio  experience.  Gives  you  . .  . 

■  3  db  +  gain  over  1/4  wave  whip 

■  6  db  -t-  gain  for  complete  system 
communications 

■  V.S.VU.R.  less  than  1.3  to  1 

■  Low,  low  silhouette  for  better 
appearance 

The  fastest  growing  antenna  in  the  com- 
mercial 2-way  field  is  now  available  to  Ama- 
teurs. It's  the  antenna  that  lets  you  HEAR 
THE  DIFFERENCE.  Easily  and  quickly  ad- 
justed to  any  frequency.  Hi-impact  epoxy 
base  construction  for  rugged  long  life.  Silver 
plated  whip  radiates  better.  Handles  full  100 
watts  continuous.  Models  to  fit  any  standard 
mount.  Available  as  antenna  only  or  com- 
plete with  all  hardware  and  coax. 

Get  the  full  facts  on  this  amazing  antenna 
that  brings  signals  up  out  of  the  noise  .  .  . 
provides  better  fringe  area  talk  power.  Write 
today  for  fact  sheet  and  prices. 


Sold  with  a  full  money  back  guarantee. 
You  hear  better  or  It  costs  nothing! 

also  available  .  ,  . 

5  db  Gain  Antenna  for 

440-450  MHz 

Phased  Colllnear  with  same  rugged  construc- 
tion as  Larsen  2  meter  antennas  and  5  db 
gain  over  reference  1/4  wave  whip.  Models 
to  fit  all  mounts.  Comes  with  instructions. 
Write   today   for  full   fact  sheet  and  price. 
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Larsen  Antennas 


11611  N.E.50th  Ave. 
Phone  206/695-5383 


I  Vancouver,  WA.  98665 


to  take  a  standby  for  breakers  wfhenever  I 
finish  witli  the  traffic  at  various  times 
during  the  day,  I  have  very  little  time  to 
spend  on  RTTY  outside  of  schedules  but 
am  interested  in  giving  as  many  as  possible 
an  RTTY  contact  from  the  jungles. 

In  the  past,  the  task  of  analyzing  an 
unwritten  language,  reducing  it  to  writing, 
and  translatmg  the  Nevif  Testament  has 
taken    20    years    or    more.    The   use   and 


p^^^^Jf' 


Paui  (OA8V)  tunes  up  one  of  the  Pioneer  425 
tr^n^i<^tnri7ec^  tr^n^ae^ivers  ctn  5340  kHz. 

provision  of  radio  and  aviation  has  reduced 
this  time  considerably.  Now  Joe  Grimes 
(XEIJJ)  is  experimenting  with  the  use  of 
Teletype,  computers,  and  automatic  type- 
setting equipment  which  could  easily 
reduce  the  whole  process  to  less  than  ten 
years. 

As  our  hnguistic  and  Bible  translation 
work  utilizes  more  of  the  advances  in 
electronics,  more  technical  missionaries 
will  be  needed  to  enable  us  to  reach  our 
goal  of  reducing  the  more  than  2000 
languages  to  writing.  Besides  radio  techni- 
cians [minimum  requirement;  first  class 
phone  and  general  class  ham  ticket),  pilots, 
printers,  typists,  schoolteachers,  mechan- 
ics, and  other  specialized  skills  are  being 
sought.  As  more  countries  make  agree- 
ments for  reciprocal  hcensing  and  third- 
party  traffic,  amateur  radio  will  become 
more  and  more  useful,  not  only  for  the 
safety  and  service  but  for  the  encourage- 
ment and  technical  help  our  hobby  affords. 
A  big  thanks  to  ham  radio,  where  fun  and 
service  have  been  combined  for  the  world- 
wide benefit  of  many. 

.  .  . OA8V ■ 
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Wilfred  Collier  WAIHVG 
8  Packard  Rd. 
Peabody  MA  01960 


Many  of  the  repeaters  now  being 
built  are  using  450  MHz  for  control 
or  auxiliary  inputs.  Unfortunately,  most 
of  the  gear  available  for  use  on  450  is 
either  antiquated  or  expensive. 

Both  Motorola  and  GE  use  tubes  in 
the  power  amplifier  stages  of  these  trans- 
mitters —  tubes  that  cost  many  dollars 
each,  and  need  replacement  about  once  a 
year  —  or  even  more  frequently,  depen- 
ding on  use  and  power  output.  As  this 
article  will  show,  however,  sohd-state  rf 
arnplification  just  isn't  all  that  hard  to 
come  by  —  simply  "do  it  yourself." 

The  450  band  is  looking  more  and 
more  attractive  for  ordinary  repeater  op- 


eration nowadays,  anyway  —  particularly 
in  view  of  the  heavy  crowding  in  the  2 
meter  spectrum.  Probably  if  more  people 
were  aware  of  the  good  coverage  achiev- 
able on  UHF,  there  would  be  a  stampede 
for  the  450  band  by  those  closed  repeater 
groups  so  active  on  VHF. 

Path  Loss 

One  factor  that  adds  up  quickly  in  the 
UHF  spectrum  is  path  loss.  On  450  MHz, 
the  ability  to  use  a  repeater  40  miles 
away  just  may  be  governed  by  how  many 
trees    your    signal   must   pass   through   to 


7  14  28  56  112 
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Fig.  1.  Block  diagram  of  450  MHz  transmitter. 


Fig.  2.  Variable  crystal-controlled  oscillator  cir- 
cuit. 
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LIT  TWO   O.IS  |lH  CHOKES  IN  PARALLEL 

L2=  THREE    ■■      •■  

L3=3t  22  AWO  BABE  3/16  ID  i  1/4  LG-l/4  in.  LEADS 
L<l  =  3-I/Zt  22  AWG  BARE  3/16  ID  «  S/IG  LG-l/4  in.  LEADS 
L5=2-l/2f  22  AWO  BARE  3/16  ID  k  1/4  LG-l/4  in.  LEADS 
L6,  7,  8  a  9  =  2t  22  AWG  BARE  1/4  ID  x  5/16  LS  ON  FORM ; 
TAP  l-l/Zt  FROM  GROUND -SLUS  REMOVED, 
I  in.  LS  BRASS  SCREW  USED  FOR  TUNING 


■A"0 


Fig.  4.  Multiplier  Stages  of  transmitter.  A  10  mW  input  signal  is  quadrupled   to   448  MHz,  at  a 
power  level  of  ISO  mW. 


reach  the  repeater  site.  The  path  loss  on 
450  is  not  greatly  higher  than  that  of  the 
2  meter  band  over  average  terrain  for  a 
given  distance.  To  maintain  a  99%  reli- 
ability factor,  the  system  must  be  set  up 
for  a  30+  dB  fade  margin. 

Example:  If  the  450  receiver  has  a 
-115  dBm  (0.4  fxV)  sensitivity  for  20  dB 
of  quieting  and  the  transmitter  is  40  miles 
away  running  lOW  output  (neglecting 
feedline   losses   and  antenna  gains,  which 


](— GOUT 


wourto  OH 
l*JO-  QEWL 
CORE 


«PUT 

Tl» 

D4 

LI 

L? 

Ri 

Q 

C3f 

l3 

C3 

C4 

W 

7  mix 

Sr  Oi 
core 

«l«f4 

tMm 

avK 

iOK 

33  pF 

FlltED 

3vf 

B-BbH 

i-« 

5l>F 

ZU5X* 

H  t»fi 

t4>i»C)e 

*T^ 

ZZUM 

2JK 

FIXED 

3p* 

1.8  bH 

»-w 

5  Of 

ZN3«>* 

2Bmtr 

SI -03 
COBE 

Hf^iSM 

««(iH 

0.^7  HH 

PWIT 

B-25 

ItF 

L0>M 

2-a 

3pF 

UPS4tB 

s«  tmi 

COHE 

HPZBOO 

3  5^ 

0.53  jiM 

QUIT 

i~a 

ipT 

aOjiH   S-M 

3|»F 

UPS9» 

-K  HWUHA  CEWRliL 


ultimately   must   be   added   in),  the   fade 

margin  is; 

low  =+40  dBm 

rec.  sens.  =— 115  dBm 

difference  =  155  dB 

path  loss  =  160  dB 

difference  =  155  dB 


fade  margin 


^S  dB 


In  other  words  you  may  just  be  able  to 
use  the  system,  but  only  occasionally  wU) 
your  signal  be  full  quieting;  most  of  the 
time  you  will  be  noisy  into  the  450 
receiver. 

Now  let's  look  at  an  accurate  case. 


5W  out 
feedhne  loss 
ant.  gain 
total 


=  +37  dB 
=  3  dB 
=  17  dB 

=  +51  dBm    =  125W 
radiated  power 
=  -115  dBm 
=  3  dB 
=  17  dB 
=  -129  dBm 

-129) =  180  -  160 


Fig.  3.  Basic  doubter  block. 


Rx  sens/20  dB 

feedline  loss 

antenna  gain 

total  sens 
Fade  margin  =  51  +  (- 
=  20  dB  margin. 

This  means  that  99%  of  the  time  your 
signal  will  be  full  quieting  at  the  450 
receiver.  I  have  purposely  ignored  antenna 
height  gain,  as  this  will  vary  considerably 
and  is  covered  comprehensively  elsewhere. 
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RADIO  BOOKSHOP  CLEARANCE 

ONE  OFAKIND  ITEMS! 

1.  Caston  $25  digital  clcx^,  the  on«  wKh  the 
great  big  numbers,  brand  new  in  factory 
carton.  12  hour  type  for  home  use.  Only 
two  of  these  on  hand  so  send  your  check 
quickly.  Refund  if  sold.  $19.95 

2.  Day-date  Caslon  model  601  digital  clock, 
12  hour  movement,  brushed  aluminum 
case.  Fabulous  dock  for  the  shack  or 
office.  $40  clock,  brand  new  in  carton, 
$33.00 

3.  Polaroid  Big  Swinger  $25  camera  in  carton, 
never  opened $1 1 .95 

4.  AU/FM  clock  radio,  $60  from  mail  order 
house  . . .  new  in  carton    $1935 

5.  Travel  clock  radio  (battery  operated)  $26 
item     $11.95 

6.  Hammond  18"  lighted  globe  ($30)    $14.95 

7.  Hammond  18"  unlighted  globe  ($25)  $9.95 

8.  Hammond  13"  lighted  globe  ($25)    $11.95 

9.  Hammond  13"  unlighted  globe  ($15)  $9.95 

10.  Hammond  Classic  Edition  Deluxe  World 
Atlas  ($25)    $9.95 

11.  Car  blanket  with  carrying  case  ($10)  $4.95 

12.  Weatherby  300  Magnum  rifle  with  com- 
plete reloadir>g  set,  powder,  bullets,  and 
several  boxes  of  ammunition.  Rifle  has 
2-7X  scope  and  is  virtually  unused.  Cost 
over  $400  for  set.  sell  for  $249.50 

13.  Frequency  standard  100/25  kHz.  9V  bat- 
tery operated     $14.95 

14.  Phone  patch,  preproduction  mfr  model 
($25) $9.95 

16.  8"  portable  Panasonic  TV  (used)  with 
rechargeable  battery,  120  vac,alsa  .  ,  .  .$90 

16.  Battery  operated  AM/FM  radio  &  record 
player  33-45-78  rpm,  used  but  excellent 
$44.50 

17.  3M  photocopier,  used,  excellent  shape, 
replaced  by  bigger  machine    $9950 

18.  Heath  Boonie  Bike,  complete  and  working, 
good  shape    .$125 

19.  High  Intensity  lamp     $9^ 

20.  ISEC  Stock  Market  computer.  $350. 
should  save  you  many  times  that  in  one 
year  of  use.  Sell  for  $200,  like  new! 

21.  RCA  8"  TV,  flood  shape    $40 

22.  Larry  Reid  rally  tables  (2) .$1 


Send  to: 

Radio  Bookshop 
Peterborough,  New  Hampshire 
03458 


Receiver  Repair  Specialists 

Equipment  Broker-Dealer 
m  Sell  (SASE)     •     We  Buy  (Write) 

201-366-0388  (First)  201-743-5705  (Second) 

PARADD  ENGINEERING  SERVICE 

Lawrence  Rd.  (Randolph)  Dover,  (MJ.  07801 
Paul  A.  Reveal  -W2ADD 


DUAL  GATE  MOSFET 

PRE-AMPS 


to  175 
to  300 


% 


IHz,  $21.95  ppd. 
1Hz.  $25.95  ppd. 


•  Available  from  5  MHz.  to  300  MHz.  Baridwidth  is  approxi- 
rnateJy  3%  of  frequency. 

•  Voltage  gam  30  eo  40  DB  depending  on  frsauency- 

•  Two  Dual  Gate  MOSFET  amplifier  stagas  with  each  having 
e  tuned  input  and  [un«d  output.  Each  Daul  Gate  MOSFET 
»%  actually  an  integrated  cascode  circuit  thus  giving  you  2 
cawode  circuits  equivalent  to  4  triodes. 

•  Exceptionally  Jow  noise  12. S  DE  a^t  175  MHz,),  greatly 
reduced  cross  madulatipn  ant^  10  times  the  dynamic  range 
(signal  handling  capability)  of  tha  best  bi-polar  transistors. 
Also  superior  to  preamps  using  junction  FETs  and  Single 
Gate  MOSFETs. 

•  Panel  mounted  rr>3nLtal  gain  control. 

•  Type  BIMC  input  and  output  receptacJes.  for  minimum  los 
at  UHF.  Standard  Impedance  is  50-75  ohms. 

•  Carefulfy  tuned  ait  our  laboratory  with  s^eep  generator  and 
oscilloscope  for  the  best  bandpass  characteristic. 

•  Full  wave  UHF  diodes  pTotect  input  transistor. 

•  Operates  on  6  ro   16  volts  DC,  5  to  15  Ma. 

New  York  City  and  State  residents  add  focal  »les  tax. 

VANGUARD  LABS 

Dept.  H 
196-23  Jamiica  Ave.,  Mollis,  NY  11423 


VHF  CONVERTERS 

We  manufacture  a  cornplete  line  o*  coriverters  for 
50  through  432  MHz.  Mocfets  to  suit  ad  r>eeds  —  DX, 
FM,  ATV,  MARS,  etc.  A  postcard  wilt  bring  Out 
new  FREE  CATALOG  vvith  pictures,  schematics, 
specifications    and    prices. 


JAN  EL 

LABORATORIES 


P.O.Boic112 
Succasunna,  N.  J.  07876 
TEL:  201  5e4-6521 


ANTENNA  HARDWARE  MOUNTING  KITS 

Rugged,  corrosion  resistant  alLiminijm 

castings,  fof  ham  and  ca  antenna  con- 

3^tructicn. 

BM-1.  MaurtS  up  lo  five  ?\U-7^  loading 

coils  on  HusHer  JBTV  vertical  for  250 

kHz  bandwidth. 

DhtZ.  [Illustrated)  Fourujatioji  for  2A- 

144  kHzgteund^lanes,  using  standard 

aluminum  lubrn.^.  AJ50  as  "spidar"  tor 

ajads. 

311-3.  Foundation  For  building  broad- 

sar  :  :-'^   t^-^   -  ■  ■:  in  50  to  1, 000 mHs  range  using  Standard  H"^  rod: com* 

pii:--.'  ,Mr-  yZ-lz:^  .:.-;.i  connecfor. 

Send  posicafd  far  complale  brochure  and  pn'ce  list. 
AvaUabje  by  mail  order  onlv  from  . . . 


PAL.M.^^.rjieting 


P.O.  MX  5137 

SANTA  MONICA,  CALIF.  H405 
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448       15 

"-*  iz.2 

IN  >K 


OUT 
■OJ448  MHi 
iS  WATTS 


ALL  FEED-THRU  CAPACITORS  ■  lOOO  pF 

RFCI,  RFC2  =  l2t  29  AWG  ON  100K,  1/4*  RESISTOR 

RFC4-9r  28  AWG  ON  iOOK,  I/4W  RESISTOR 

RFC3-I2t  26  AWG  ON  IOOK,  1/ZW  RESISTOR 

LI  ■  3t  18  AWG  5/16  ID,  3/8  LG,  1/8  in.  LEADS 

L2-2-l/et  18  AWG  3/16  ID,  3/8  L6,  1/8  ir   LEADS 

LS.Zt  18  AWG  3/16  10,  3/8  LG,  1/8  in.  LEADS 

NOTE'EMITTER  LEAD  OF  03  IS  SOLDER  LUG 
SOLDERED  TO  TRANSISTOR  CASE 


03 
POWER  HUfL 


Fig.  5.  Rf  power  amplifier  stages.  With  a  150  mW  input,  a  signal  of  at  least  5W  is  produced. 


Transmitter 

As  shown  in  the  block  diagram  of  Fig. 
1,  the  design  of  this  transmitter  is 
straightforward;  and  it  is  easy  to  build 
and  tune.  Deviations  from  values  upwards 
of  10%  will  not  affect  the  operation; 
however,  I  do  recommend  that  no 
changes  be  made  in  the  type  of  transistors 
or  diodes. 

The  oscillator  (Fig.  2)  uses  a  2N3866 
and  a  2N3904  in  an  emitter-feedback 
configuration.  The  inductor  in  series  with 
the  crystal  is  used  to  match  the  output 
signal  to  the  system  receiver.  The  crystal 
should  be  ordered  to  operate  in  the 
"series  resonance"  mode.  The  oscillator 
puts  out  10  mW.  If  the  390J2  resistor  is 
changed  to  270S^  this  unit  will  drive  a 
Gonset  or  any  other  small  communicator. 

The  multipliers  (Fig.  3)  are  push-push 
doublers,  and  need  be  tuned  only  for 
maximum  output.  Spurious  responses 
measured  better  than  37  dB  down  from 
the  signal  in  all  cases  when  the  multiphers 
were  tuned  for  maximum  output.  Each 
stage  is  designed  for  a  gain  of  unity  so 
that  the  10  mW  power  level  is  maintained 
throughout. 


The  power-amplifier  quadrupler  stage 
(Fig.  4)  consists  of  two  2N3866s  as 
ampUfiers,  a  varactor  multiplier,  and  a 
bandpass  filter.  The  output  of  this  stage  is 


■t.7ji. 


FROM  _5  IK 

DIH.—o Vv" 

COUPT" 


Fig.  6.  Vsvrr  protect  circuit, 

at  the   100  mW  level,  and   can  be  moni- 
tored on  an  FM  receiver. 

The  final  amplifier  (Fig.  5)  uses  a 
2N3866  and  a  pair  of  2N3375s  to 
achieve  SW  output.  A  vswr  protect  circuit 
(Fig.  6)  is  included  to  add  to  the  life  of 
the  output  stage.  The  unit  will  not  be 
damaged  if  the  antenna  is  accidentally 
open  or  short-circuited. 
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Layout 

All  leads  in  both  the  quadrupler  and 
the  power  amplifier  must  be  short.  I 
cannot  stress  this  point  enough.  A  Vi  in. 
piece  of  20 -gage  wire  makes  a  reasonable 
choke  at  this  frequency! 

All  of  the  transistors  in  these  stages 
must  have  good  heatsinks.  I  first  built  the 
unit  on  an  aluminum  box,  and  bolted  a 
heatsink  to  the  outside.  Second  thoughts 
were  generated  when  I  found  out  how 
hot  things  got  after  30  minutes  of  opera- 
tion. I  suggest  that  the  power  amphfier  be 
a  separate  unit  built  directly  on  a  heat- 
sink  and  not  in  a  box. 

Tuneup 

Apply  power  to  the  oscillator  only  and 
check  the  frequency  with  a  good  stable 
receiver.  The  note  produced  with  the  bfo 
on  should  be  pure  and  stable. 

Apply  power  to  each  succeeding  stage, 
tuning  each  for  maximum  power  output. 
Output  frequency  should  be  checked  after 
each  stage  is  tuned.  Each  stage  should  be 
checked  for  stability  after  it  has  been 
tuned  by  removing  the  crystal  from  the 
oscillator.  All  output  should  disappear  in 
all  stages.  If  by  chance  it  does  not,  isolate 
the  problem  stage  and  decrease  the  value 
of  the  collector  resistance  until  it  be- 
comes stable. 

The  power  amplifier  should  be  tuned 
with  only  20V  applied  at  first.  Tuning  in 
these  stages  is  affected  by  both  supply 
voltage  and  drive  level;  2— 3W  output 
should  be  seen  with  a  20V  supply  and 
100  mW  drive. 

Directional  couplers  are  covered  rea- 
sonably well  in  the  VHF  manual.  The 
only  really  critical  part  of  the  coupler  is 


450 
SOURCE 


6  dB 
PAQ 


V 


that  it  have  sufficient  directivity,  or  the 
transmitter  will  shut  off.  The  coupler  can 
be  checked  by  using  a  450  source  such  as 
a  signal  generator  and  a  good  load.  Re- 
versing the  coupler  should  make  an  order 
of  magnitude  change  in  the  voltage  as 
shown  in  the  diagram  of  Fig.  7. 


91-EWTll 
Q2-2N305S 
DI-r3V  ZENER 

IN4743  OR 

EOUIV, 
I>£"3a-39V  ZENER 

rN4754  OH 

fOiJJV.  WDA920-4 


6      6  ESSEX  P-fl603 

AC  IN  t^9V,  1  AMP 

OR  EQUEVJ 


K  USE  MEAT  StWK 


Fig.    7.   Reversing  the  coupler  should  make  an 
order  of  magnitude  change  in  the  voltage. 


Fig.   8.  Solid   state  power  supply  tor  450  MHz 
transmitter. 

Loads 

If  you  don't  have  a  good  load  for  450, 
then  use  100  ft  of  RG-58/U  and  termin- 
ate  it  with  a  2W  51  £2  carbon  resistor. 
This  load  will  handle  up  to  60W  input  at 
450  MHz!  (There  is  a  hidden  clue  about 
the  line  loss  here.) 

If  built  as  described,  this  transmitter 
will  maintain  5W  output  (continuous  op- 
eration) for  a  long,  long  time.  It  should 
outlast  any  tube-type  transmitter  by  a 
wide  margin. 

In  the  interest  of  completeness,  I  have 
included  a  power  supply  schematic  (Fig. 
8).  This  supply  has  proved  quite  adequate 
for  the  450  transmitter,  but  it  does 
require  effective  heatsinking, 

I  would  hke  to  thank  Donald  Sicard, 
Curt  Seaton,  George  Meyer,  and  Norvill 
Staplefeid  for  their  able-bodied  assistance 
and  incentive. 

.  .  .WAIHVG" 
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DERIVED   FILTER 


If  you  are  familiar  with  filter  nomencla- 
ture you  have  come  across  the  constant- 
k  and  the  m  derived,  etc.,  but  my  favorite 
type  filter,  the  "S"  derived  type  really 
belongs  to  the  ham.  This  is  because  "S" 
stands  for  surplus.  The  general  truth  is  that 
many  potential  goodies  are  bottled  up 
within  black  or  gray  cans  gathering  dust  at 
your  friendly  local  surplus  house.  The 
problem  is  how  to  operate  on  your  poten- 
tial treasure  after  you  decide  it  has  merit  as 
the  base  for  an  "S"  derived  filter,  in  an 
attempt  to  light  one  little  candle  in  the 
wilderness  I  wiU  describe  the  events  leading 
from  discovery  to  successfcul  utilization  of 
the  "S"  derived  wihatzit. 

A  recent  field  trip  to  Fertik  Electronics 
at  9th  and  Tioga  here  in  Philadelphia 
turned  up  a  typical  low  priced,  gray  boxed 
goodie.  The  markings  indicated  that  it  was 


Fig.  1,  Original  circuit  of  surplus  can. 


Allan  S.  Joffe  W3KBM 
531  E.  Durham  Si. 
Philadelphia  PA  19119 


rather  nice  inductor  of  large  dimensions 
shunted  by  a  0.047  fiF  transmitting  type 
mica  condenser.  The  dc  resistance  of  the 
coil  was  about  1 20^2. 

Figure  1  represents  the  original  contents 
of  the  can.  Figure  2  represents  the  least 
complicated  filter  configuration  that  we 
can  develop  from  our  prize.  Notice  that  the 
shunt  condenser  has  been  removed  and  put 


Fig.  2.  Simpie    fiJter    developed    from    con- 
tents of  surplus  unit. 


into  the  satin  lined  junk  box  for  future 
service.  The  block  in  Fig.  2  designated  with 
an  "X"  is  some  type  of  frequency  sensitive 
reactance  still  to  be  determined.  Essentially 
the  filter  will  be  a  frequency  sensitive  tee 
paid.  The  "X"  which  came  out  of  my  junk 
box  was  a  300  mH  inductor.  Using  the  test 
setup  shown  in  Fig.  3,  it  was  determined 
that  a  0.1  juF  condenser  across  this  shunt 
"X"  would  resonate  the  filter  peak  around 
900  Hz.  The  driving  impedance  of  the 
audio  generator  shown  in  Fig.  3  is  50012  as 


a  tuned  circuit  288.0  Hz  type  manufac- 
tured by  Raytheon.  The  diagram  on  the 
box  showed  a  centertapped  inductor  with  a 
shunt  capacitor. 

The  first  step  in  the  operation  was  to  rip 
off  the  top  of  the  box.  This  disclosed  a 


74 


AUDIO 
05C 

i^ 

h 

r '  ~~i         /           \ 

0.1     4=:      5™V™7 

Fi9.  3.  Aud 

o  generator  schematic. 

73  MAGAZINE 

-lOtJB 

Peak 
Frequency 

-10  dB 

Load 

875  Hz 

900  Hz 

950  Hz 

Xtal 
phones 

900  Hz 

950  Hz 

1200  Hz 

magnetic 
phones 

Fig.  4.  Filter  action  for  different  headphone 
leads. 


is  the  output  impedance  of  my  Lafayette 
HA-350  receiver.  I  mention  tliis,  as  the 
results  of  the  filter  will  be  different  with 
different  driving  impedances,  so  this  is  a 
point  to  keep  in  mind  as  you  use  your 
hamagination  in  developing  your  own  filter 
versions. 

Figure  4  shows  the  filter  action  for  two 
different  sets  of  headphone  leads.  Natur- 
ally since  its  mission  in  life  is  to  drive 
headphones  in  my  own  shack,  I  checked  its 
performance  with  its  intended  load.  The 
chart  gives  the  10  dB  down  points.  The 
filter  looks  broader  with  the  magnetic 
earphones  as  a  load  but  for  all  practical 
purposes,  when  evaluated  by  ear,  the  dif- 
ference is  masked  by  the  difference  in 
performance  between  the  two  types  of 
headsets. 

You  will  notice  that  the  filter  attenua- 
tion curve  is  not  symmetrical  about  the 
peak  or  center  frequency.  With  such  a 
simple  filter,  it  is  not  practical  to  achieve 
symmetry  and  the  effort  to  do  so  would  be 
questionable.  If  you  checked  the  curve  past 
the  10  dB  points,  you  would  find  that  the 
attenuation  on  the  low  side  of  the  center 
frequency  is  considerably  sharper  than  on 
the  high  side,  which  gives  sort  of  an  inbuilt 
single  signal  effect  which  adds  to  the 
effectiveness  of  the  unit. 

If  is  a  simple  matter  to  move  the  center 
frequency  of  the  filter  several  hundred 
cycles  by  changing  the  value  of  the  conden- 
ser in  the  shunt  resonant  circuit  leg. 

If  you  don't  want  to  prowl  the  surplus 
lanes  you  can  still  try  rolling  your  own 
using  the  secondary  of  a  plate-to-push- 
puli-grid  transformer  in  place  of  the  surplus 
goodie.  Many  ham  shacks  have  a  spare  88 
mH  toroid  floating  around  and  this  could 
be  a  starting  point  for  the  shunt  inductor. 
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If  there  is  one  thing  we  readers  of  73 
have  even  more  in  common  than  our 
interest  in  radio  I  would  guess  it  would  be 
our  health  in  general,  though  we  usually  do 
little  about  it,  and  in  particular  the  desire 
not  to  die  after  great  pain  from  cancer. 
There  is  something  we  are  qualified  to  do 
about  it  due  to  our  technical  knowledge.  In 
fact  there  is  a  variety  of  things  we  can  do 
about  it  without  resorting  to  medicines; 
but  a  discussion  of  nutrition,  color  ther- 
apy, reflexology,  or  Eemans  Cooperative 
Healing  or  Radiesthesia  would  be  entirely 
out  of  place  in  a  radio  magazine. 

On  the  other  hand,  the  Lakhovsky 
Multiwave  Oscillator  is  right  down  our 
alley  and  I  feel  w:e  might  be  of  genume 
service  to  our  fellow  man  if  enough  of  us 
made  use  of  this  device  and  it  proved  of 
outstanding  value.  The  resulting  publicity 
might  then  force  it  to  the  attention  of 
those  needing  it  most.  The  Estabhshment 
might  then  be  induced  to  use  it. 

From  many  events  of  the  past  we  may 
assume  or  infer  that  those  most  qualified 
to  practice  a  given  art  or  science  are  also 
those  most  reluctant  to  honestly  examine, 
or  test  without  prejudice,  anything  new  in 
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Fig.   J.  Tubing  may  have  balls  or  disks  on  their 

ends  or  strips  may  overlap  for  slight  fixed 
condenser  effect.  Connect  the  bigh  voltage  either 
to  A  and  B  or  to  A  and  C.  Practically  there  is  no 
difference. 

their  respective  fields.  Torture,  ridicule  or 
persecution  is  often  the  reward  reaped  by 
the  innovator. 

Due  to  the  stubborn  attitude  of  the 

orthodox  the  Lakhovsky  Multiwave  Oscil- 
lator met  with  acceptance  by  only  a  small 
minority  and  only  while  he  lived  to  pro- 
mote it.  Before  he  died,  during  WW2, 
Lakhovsky  developed  a  theory  that  the 
individual  cells  in  our  bodies  contained  a 
nucleus  that  oscillated  at  some  frequency 
much  as  a  wire  circuit  would. 

He  further  reasoned  that  these  oscill- 
ations become  weak  in  iU  health  and  could 
be  assisted  back  to  health  by  artificial 
stimulation.  His  first  efforts  employed  the 
wearing  of  oscillatory  circuits  excited  by 
random  radiations.  These  devices  were 
worn  as  bracelets,  belts,  anklets,  or  neck- 
laces. These  proved  successful  but  were 
slow  acting.  The  next  step  was  a  powered 
unit. 

Any  Inductance  shunted  by  capaci- 
tance, stray  or  lumped,  will  oscillate  when 
externally  excited  or  shocked  into  oscilla- 
tion. The  belts  and  bracelets  must  have 
therefore   been    a   form   of   such  a  basic 
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oscillator  circuit.  Possibly  they  were  of 
several  conductors  of  varying  lengths  with 
or  without  more  than  stray  capacity  across 
their  open  ends. 

The  Science  of  Life,  by  Georges 
Lakhovsky,  gives  the  theory  in  detail,  but 
contains  no  data  on  construction.  The 
booklet,  Waves  that  Heal,  by  Mark 
Qement,  covers  the  same  ground  in  less 
detail.  Both  have  the  same  pictures  of  the 
apparatus  and  before/after  pictures  of  skin 
cancer  patients.  Both  have  testimonials  of 
several  doctors  in  Italy,  France,  and 
England.  Larger  libraries  may  have  these.  1 
bought  my  copies  from  Markham  House 
Press,  Ltd.,  31  King's  Road,  London  SW  3, 
England  years  ago. 

The  powered  unit  is  essentially  a  spark 
transmitter,  such  as  I  used  aboard  mer- 
chant ships  years  ago,  tightly  coupled  to  a 
number  of  single-turn  inductances  of  pro- 
gressively smaller  diameter  from  perhaps 
20  down  to  3—4  in.  diameter.  The  idea  is 
to  have  as  many  harmonic  frequencies  as 
possible  in  the  powered  oscillator  and 
consequently  in  the  auxiliary  single-turn 
oscillating  circuits.  The  conductors  or 
single-turn  coUs  pictured  in  the  books  are 
of  copper  tubing  with  little  balls  on  their 
ends. 

One  picture  shows  one  turn  as  the 
powered  oscillator  and  eleven  as  auxiliary 
oscillators.  The  latter  are  suspended  within 
the  former  by  silk  threads.  I  mounted  mine 
rigidly  by  soldering  the  conductors  to 
screws  threaded  in  ceramic  standoff  insu- 
lators which  were  mounted  on  Textolite.  I 
let  the  ends  overlap  and  used  copper  strip. 
There  cannot  be  anything  critical  about 
either  the  number  of  coils  or  their  dimen- 
sions. On  shotgun  reasoning,  the  more  the 
better. 

Although  not  essential,  another  set  of 
auxiliary  coils  were  used  by  Lakhovsky  at  a 
distance  of  4—5  ft  from  the  first  to  sKghtly 
increase  the  overall  efficiency.  As  the 
object  is  to  have  many  different  fre- 
quencies, the  reflector  coils  need  not  be  of 
the  same  size  as  the  first  nor  do  they  need 
a  condenser  and  sparkgap. 

The  treatment  consisted  of  having  the 
affected  part  of  the  patient  focused  be- 
tween the  approximate  center  of  the  two 


coUs  for  about  15  minutes  whOe  the  power 
is  turned  on.  Treatments  were  given  once 
or  twice  a  week.  There  is  no  feeling  of  heat 
or  other  sensation  and  this  is  definitely  not 
a  diathermy  apparatus. 

As  the  object  is  to  revitalize  cells,  the 
oscillator  is  not  a  specific  for  any  particular 
disease,  but  I  expect  it  would  be  most 
effective  near  the  surface  of  the  body.  This 
is  just  my  opinion.  Probably  its  most 
spectacular  use  has  been  to  aid  in  the  rapid 
ehmination  in  skin  cancer  in  little  more 
than  a  month  and  general  improvement  in 
skin  tissue.  I  used  it  to  cure  a  skin  cancer  as 
well  as  to  stop  a  severe  toothache  and 
other  pains. 

One  must  always  bear  in  mind  that  any 
treatment,  regardless  of  its  effectiveness,  is 
illegal  when  used  by  the  layman.  The 
"practice  of  medicine"  without  a  license 
may  even  be  stretched  to  include  prayer  in 
some  states,  so  beware.  The  American 
Medical  Association  is  not  famous  for 
searching  for  and  testing  inexpensive 
remedies  for  cancer  or  any  other  ailments. 
If  you  think  doctors  dare  be  interested, 
just  ask  a  few! 

The  wiring  diagram  just  about  explains 
itself.  The  sparkgap  may  be  almost  any 
well  insulated  substantial  pieces  of  metal 
approximately  an  eighth  of  an  inch  apart. 
Thin  wire  would  soon  burn  off.  The  neon 
sign  transformer  I  use  is  rated  at  1 0  kV  and 
30  mA.  The  capacitor  may  be  a  single  unit 
or  combination  of  series-parallel  to  total 
from  0.001  to  0.01  p.V  at  two  or  more 
times  the  voltage  rating  of  the  transformer 
used.  One  can  be  made  of  aluminum  foil 
and  plate  glass  or  perhaps  you  have  one  left 
over  from  your  old  Tesla  coil.  Surplus  mica 
capacitors  may  be  bought  for  a  tenth  of 
their  original  price.  Remember  that  con- 
densers of  equal  capacities  must  be  used  if 
in  series,  to  obtain  equal  voltage  distri- 
bution across  them  without  breakdown. 
Never  increase  the  length  of  the  sparkgap 
to  see  how  far  the  spark  will  jump  as  it 
may  ruin  the  condenser  or  the  high-voltage 
transformer.  Both  Meshna  and  Tab  had 
suitable  condensers. 

I  have  absolutely  nothing  to  sell  in 
connection  with  this  project.  I  like  my 
freedom  from  jail  and  disease  too.  Q 
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Even  in  this  age  of  semiconductor 
sophistication,  LSI  and  varactor 
tuning,  the  true  dyed-in-the-wool  VHF'er 
sometimes  enjoys  a  little  weekend  fun 
working  solely  from  the  junkbox.  True,  the 
results  are  not  always  earth-shattering  tech- 
nological breakthroughs,  but  they  often 
produce  the  most-used  pieces  of  equipment 
in  the  area. 

Such  is  the  history  of  this  embarras- 
singly simple  one-tube  2  meter  transceiver. 
It's  withstood  the  battering  of  the  com- 
munity's Novices  for  several  years,  two 
field  outings  and  two  severe  drops  to  the 
cement  (as  evidenced  by  pronounced  dents 
and  an  overall  appearance  not  unJike  my 
old  '53  Chevrolet).  Yet  aside  from  twice 
replacing  the  3.A.5  tube,  it  has  never 
required  much  maintenance. 

A  look  at  Fig.  1  reveals  the  product  of 
at  least  one  man's  junkbox  (mine).  Sim- 
plicity is  the  byword.  A  carbon  micro- 
phone was  employed  simply  because  it  was 
handy,  not  necessitating  a  trip  to  the  local 
parts  supplier.  The  earphones  are  the 
vintage  1—2  kfl  magnetic  type,  used  for 
the  same  reason.  A  multitude  of  possi- 
bliites   exist,   though,   for   the  reader  not 


desiring  to  make  a  straight  carbon  copy  — 
hence  the  title  of  this  article.  An  addi- 
tional audio  stage  could  easily  produce 
room-fUhng  volume.  Conventional  crystal 
oscillators  could  be  worked  in  to  produce 
rock  stability.  The  tube  could  be  replaced 
entirely  by  a  VHF  transistor.  But  then  it 
wouldn't  be  a  Junkbox  project. 

In  the  circuit  shown,  the  right-hand 
triode  section  of  the  3A5  functions  as  a 
144  MHz  oscillator  on  transmit  and  as  a 
two-meter  superregenerative  detector  in 
the  "receive"  position.  _  The  left  triode 
section  operates  as  a  headphone  audio 
amplifier  during  "receive"  and  as  a  micro- 
phone amplifier/modulator  when  during 
"transmit."  Switch  SI  acts  as  the  manual 
T/R. 

Dc  power,  as  evidenced  in  the  diagram, 
is  such  that  full  battery  operation  could  be 
supplied  for  portability  if  desired. 
Although  rf  power  input  could  be  appreci- 
ably higher  if  more  voltage  is  appUed  (up 
to  80— 90V  dc),  resultant  radiation  when  in 
the  receive  position  might  prove  objection- 
able. A  great  deal,  of  course,  depends  upon 
the  antenna  configuration  being  employed 
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and  the  degree  of  144  MHz  population  in 

your  area. 

Performance 

Construction  is  left  pretty  much  to  the 
builder.  As  with  any  VHF  project,  short 
to-the-point  leads  are  the  vogue.  Main 
tuning  is  conducted  by  adjusting  the 
sfetting  of  CI.  Incidentally,  hand  capaci- 
tance is  a  factor  here  —  and  one  that  must 
be  reckoned  with.  For  this  reason  it  is 
advisable  to  completely  house  the  rig  in  a 
small  minibox  or  the  like  and  insure  that 


of  physical  switching.   So  be  judicious  in 
where  you  position  your  components. 

In  operation,  this  is  no  tropospheric 
DX  hound.  Like  any  superregenerative 
design,  the  receiver  is  extremely  sensitive 
to  weak  signals  but  is  affected  markedly  by 
stronger  signals  on  the  band.  As  a  result, 
operation  in  a  highly  congested  metro- 
politan area  can  be  disappointing.  Not 
because  you're  not  being  heard,  but 
because  your  receiver  will  tend  to  blanket 
out. 


Fig.  I,  Circuit  diagram  of  what  may  be  the  world ^s  most  inexpensive  144  MHz  tTsnsc&ivet. 


CI  is  physically  secure.  Likewise,  L1/L2 
are  critical  and  should  be  mounted  to 
sustain  vibration  and  other  environmental 
considerations  without  causing  a  change  in 
operational  frequency  to  take  place.  Both 
the  variable  capacitor  and  inductors,  of 
course,  should  be  well  away  from  any 
slight  heat  that  might  be  generated  by  the 
3A5. 

Even  if  a  carbon  microphone  is  em- 
ployed, it  is  suggested  that  this  not  be 
constructed  in  conventional  hand-held 
transceiver  form.  The  reason  for  this  is  that 
a  wall-mounted  mike  button  forces  the 
user  to  induce  severe  vibration  both 
through  hand-action  and  speech  ~  which 
can  affect  transmitting  frequency.  Again, 
the  T/R  switch  can  play  a  role.  You  may 
be  listening  in  one  frequency,  through  the 
switch,  and  find  yourself  transmitting  250 
kHz  up  the  band  —  all  caused  by  the  affect 


If  fed  into  a  highly  directional  antenna 
array,  however,  results  can  be  extremely 
rewarding.  We've  had  several  contacts  over 
distances  to  95  miles  with  this  rig,  and 
literally  dozens  of  QSOs  within  a  40-mile 
radius.  For  local  work  —  rabbit  hunts,  out- 
ings, just  plain  fun,  etc  —  it  can't  be  beat. 

Parts  List 

C1  —  25  pF  var. 

C2  ~  47  pf 

C3  -  .0047  IJ.F 

LI  -  1  turn  fink  of  #16  e., 

;'j  in,  dia. 
L2  ^  4.3/4-turns  of  #16  e., 

'^'jn.  dia.,  "14  in.  long 
R1  -  510 
R2  -  24K 
R3  -  12  meg 

RFCi,2  -  i.s/;hirc-cla 

T1  -  Triad  A-21X 
V 1  -  3A5 
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A  friend  of  mine  who  operates  on  2 
meter  FM  keeps  telling  me  how  much 
better  FM  is  than  AM  and  SSB.  He  points 
out  that  police,  fire  department,  and  other 
commercial  mobile  VHP  services  all  use 
FM.  Is  FM  all  that  good?  It  depends  on 
what  you  are  looking  for.  The  big  advan- 
tage of  frequency  modulation  (FM)  is  that 
when  the  received  FM  signal  exceeds  a 
certain  critical  level,  reception  on  an  FM 
receiver  is  virtually  noise-free.  But  when 
the  aim  is  to  get  the  greatest  possible 
communications  range  tiirough  noise  and 
interference,  AM  has  a  4.2  dB  (2.5:1) 
power  gain  over  FM,  and  SSB  is  better  than 
either  of  them.  In  addition,  FM  occupies 
more  channel  space  than  either  AM  or  SSB, 
which  is  why  the  FCC  limits  commercial 
FM  users  to  frequencies  above  30  MHz.  On 
VHF,  where  there  is  room  for  it,  however, 
the  noise-free  features  of  FM  make  it  ideal 
for  local  network  operations. 

As  long  as  I  am  standing  still,  I  get  good 
reception  from  my  mobile  installation. 
But,  as  soon  as  I  start  moving,  grinding  and 
popping  noises  from  the  loudspeaker  cover 
up  the  weaker  signals.  Bow  can  I  reduce 
the  noise?  By  law  newer  cars  have  more 
built-in  precautions  against  radio-frequency 
interference  than  the  older  ones  did,  but  to 
reduce  the  noise  sufficiently  for  quiet, 
high-frequency  mobile  operation  often  re- 
quires more  noise  suppression  than  the 
manufacturer  normally  furnishes.  One  or 
more  of  the  foUowing  suggestions  may 
solve  your  problems.  A  set  of  resistor-type 
spark  plugs  usually  reduces  ignition  noise 
appreciably.  Make  sure  that  the  alternator 
rings,    brushes,    and    contacts    are    clean. 


80 


Tighten  all  loose  connections  and  bolts  in 
the  car  and  in  the  transceiver.  Bond  to- 
gether with  flexible  copper  strap  or  copper 
braid  adjacent  parts  of  the  body  and  frame, 
such  as  the  engine  block  to  the  frame,  the 
steering  column  and  metal  rods  and  control 
shafts  going  tlu-ough  the  firewall  to  the 
firewall.  Ground  the  exhaust  pipe  to  the 
auto  frame  near  both  ends  of  the  pipe. 
Different  capacitor  companies  manufacture 
coaxial  capacitors  of  0.1  to  0.25  /.iF  to 
bypass  the  input  leads  of  the  ignition  coil, 
alternator  (or  generator),  and  voltage  reg- 
ulator, and  0.5  fiF  capacitors  for  power 
leads  to  panel  gages,  idiot  lights,  etc.,  all  of 
which  may  radiate  noise. 

Many  of  the  solid-state  devices  de- 
scribed in  various  electronics  magazines  are 
built  on  printed'Circuit  boards.  Can  I  build 
them  without  using  the  printed  circuit 
board?  If  so,  how?  Sure.  And  you  can 
make  them  look  like  printed  circuit  pro- 
jects (from  the  top  at  least)  if  you  wish. 
Cut  a  piece  of  plain  perforated  board,  such 


Fig.  1,  455  kHz  beat  frequency  oscillator. 
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as  Vectorboard  64AA18,  XXXP  phenolic, 
to  size  with  a  fine-toothed  saw.  Mount 
small  components  like  resistors,  capacitors, 
diodes,  and  transistors  (or  transistor  sock- 
ets) by  poking  their  leads  through  the  holes 
m  the  board,  and  bolt  the  larger  com- 
ponents with  screws  and  bolts.  Bolt  a  small 
solder  lug  to  each  corner  of  the  board  and 
join  them  together  with  a  square  of  tinned 
copper  wire  around  the  perimeter  of  the 
board  for  ground  connections.  Use  20-  or 
22-gage,  tinned  copper  wire  to  make  the 
connections  between  the  protruding  leads 
under  the  board.  If  the  wire  is  straightened 
before  it  is  used,  it  will  lay  flat  against  the 
board  without  difficulty.  After  soldering, 
the  extra  length  can  be  cut  off  of  the 
protruding  leads.  Where  connections  must 
cross,  insulating  tubing  may  be  slid  over 
the  leads,  or  the  wire  can  be  threaded 
through  a  hole  to  the  top  of  the  board  and 
then  returned  to  the  bottom  of  the  board 
through  another  hole  on  the  other  side  of 
the  wire  to  be  crossed. 

How  powerful  a  hi-fi  amplifier  or  re- 
ceiver do  I  really  need  for  my  five-room 
apartment?  Fifteen  watts  of  average  sine- 
wave  audio  power  per  channel  are  usually 
more  than  sufficient  to  fill  several  intercon- 
nected rooms  in  a  home  with  sound.  If  the 
power  of  the  amplifier  is  rated  in  the  IHF 
"music  power"  watts  however,  boost  this 
figure  to  25  watts  per  channel.  Actually, 
how  loud  a  watt  of  audio  power  sounds  ui 
a  given  installation  depends  a  great  deal  on 
the  efficiency  of  the  speakers  used  and  the 
"hardness"  of  the  room,  as  well  as  its  size. 
A  room  containing  heavy,  wall-to-wall  car- 
peting and  lots  of  drapes  and  upholstered 
furniture  will  absorb  almost  three  times  as 
much  audio  signal  as  a  sparsely  furnished 
room  with  a  hard  floor  and  waUs.  Small 
"book-case"  type  hi-fi  speakers  often  sac- 
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Fig.    2.    Wide-range,   singh-wire  antenna   coupler 
for  transmitter  or  receiver. 


rifice   efficiency   to   obtain  low-distortion 

reproduction  over  the  fuU  audio-frequency 
range  in  spite  of  their  small  size.  But  even 
under  the  poorest  conditions,  1 5  watts  per 
channel  of  sine-wave  audio  power  should 
produce  more  than  enough  sound  in  a 
home  to  satisfy  almost  anyone,  except 
possibly  a  deaf  "rock  music"  fan. 

Is    there    anything   I   can    do    to    my 
transistor,  all-wave  radio  to  receive  code  on 
it?    The    455    kHz,    one-transistor    beat- 
frequency  oscillator  (bfo)  sketched  in  Fig. 
1  should  do  the  trick.  All  parts,  including 
the  battery,  will  fit  comfortably  in  a  2-3/4 
X  2-1/8   X   1-5/8   in.  aluminum   minibox. 
Mount  the  slug-tuned  coil  and  the  switch 
on  one  end  of  the  box  and  slip  in  the  rest 
of  the  components  wherever  they  fit.  A 
couple  of  insulated  tie  strips  will  support 
them,  and  a  solder  lug  or  two  screwed  to 
the  box  serve  as  ground  terminals.  Almost 
any  reasonably  high-frequency  NPN  silicon 
transistor  besides  those  listed  on  the  dia- 
gram should  oscillate  in  the  circuit.  Use  a 
length  of  flexible,  insulated  wire  about  a 
foot  long  for  output  coupling.  Tune  in  a 
station    on    the    receiver,    and    with    the 
output  lead  from  the  bfo  draped  over  the 
receiver,    adjust    the    slug   in    the   coil   to 
produce  a  whistle  on  the  received  signal.  If 
the   receiver   is   exceptionally    stable,  you 
may  be  able  to  receive  SSB  signals  on  it 
with  the  aid  of  the  bfo;  the  bfo  is  quite 
stable. 

Can  you  design  me  a  wide-range  antenna 
coupler  for  an  end-fed  antenna?  The  coup- 
ler sketched  in  Fig.  2  will  match  almost 
any  single-wire  antenna  to  a  receiver  or 
low-power  transmitter  on  almost  any  fre- 
quency, depending  upon  the  inductance  of 
the  coil  and  the  position  of  the  coil  tap.  As 
a  receiver  antenna  coupler,  adjust  the 
capacitor  and  coil  tap  for  the  strongest 
received  signal.  As  a  transmitter  coupler, 
adjust  them  for  minimum  swr  on  an  swr 
bridge  between  the  coupler  and  the  trans- 
mitter. 

Mail  your  questions  to:  Questions,  c/o 
Herbert  S.  Brier  W9EGQ,  Box  678,  Gary, 
IN.  46401. 

.  .  .W9EGQ/KHD  6961" 
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Joan  Fury, 

XYL   of  Art    WA6JLJ 


Many  articles  have  been  written  on 
how  to  build  amateur  radio  equip- 
ment, hciw  to  put  an  antenna  up,  how  to 
this  and  how  to  that.  But  few,  if  any,  have 
been  written  on  understanding  the  amateur 
radio  operators  themselves.  So  1  thought  I 
would    undertake   this   task. 

There  are  many  advantages  of  having  a 
hobby  of  amateur  radio.  They  are:  (1) 
educational,  from  the  standpoint  of  gaining 
technical  knowledge  regarding  radio;  (2) 
social,  from  the  standpoint  of  family  pic- 
nics, dinners,  or  a  night  out  with  the  boys; 
and  (3)  civic  minded  —  just  take  the  case  of 
hurricane  Camiile  and  others. 

However,  with  all  of  the  good  qualities, 
there  are  some  idiosyncrasies  involved  with 
the  world  of  hamdom  which  1  am  sure 
most  wive^  of  hams  will  recognize  as  I  set 
them  out.  Before  I  start,  I  reahze  there  are 
many  female  ham  operators,  and  to  these,  I 
give  a  hearty  "Bravo!"  But  this  article  is 
specifically  written  for  the  rest  of  us 
females  who  are  really  not  so  inclined  as  to 
take  up  ham  radio  as  a  hobby. 


Having  been  married  to  an  amateur 
radio  operator  for  about  eight  years,  I  feel 
qualified  as  something  of  an  "expert"  on 
the  subject.  1  remember  how  excited  my 
OM  was  when  he  installed  his  first  radio  in 
the  car  and  how  he  wanted  me  to  speak 
into  the  microphone  to  the  unseen  body  at 
the  other  end.  He  was  the  only  one  who 
seemed  to  hear  a  voice.  All  I  heard  was 
some  type  of  mumbhng  and  static  at  the 
other  end.  Later,  it  was  explained  to  me,  in 
much  detail,  as  to  how  the  radio  needed  to 
be  "tinkered  with"  and  then  it  was  going 
to  be  really  something.  This  should  have 
been  my  first  clue  —  the  idea  of  "tinker- 
ing , , ,  "  If  your  husband  is  a  true  ham,  as 
mine  seerhs  to  be,  then  you  know  exactly 
what  I  mean.  They  are  forever  tinkering 
with  something,  working  ever  so  hard  to 
get  something  right,  only  to  trade  it  for 
something  that  doesn't  work  quite  as  well 
~  and  so  the  cycle  continues.  An  interest- 
ing thing  to  note :  If  this  breed  of  ham  does 
buy  a  new  piece  of  gear,  nine  times  out  of 
nine  he  has  to  modify  it. 
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My  OM's  shack  first  began  in  our 
card  table,  along  with  the  entire  lower 
portion  of  a  sliding  cabinet  in  the  living 
room.  It  has  now  grown  to  one  bedroom 
fUied  with  test  gear,  radios,  etc.,  and  one 
entire  waU  of  the  garage.  But- 1  really  don't 
mind  because  my  OM  has  "seen  the  light" 
in  the  reasoning  of  keeping  things  neat.  We 
have  plastic  shoe  boxes  and  plastic  cabinets 
filled  with  things  and  stuff. 

I  spoke  before  of  test  gear,  and  I  would 
like  to  expound  on  that  subject  a  bit.  One 
day  I  ventured  into  the  shack  and  found 
niy  OM  working  on  a  piece  of  gear  with 
schematics  aU  around.  Upon  asking  what 
he  was  doing,  I  got  the  reply  that  he  was 
building  a  piece  of  test  gear  (let's  call  the 
piece  of  gear  "A")  so  he  could  test  another 
piece  of  gear  that  he  was  working  on  (let's 
caU  it  "B").  It  seems  that  in  the  middle  of 
building  "B",  he  ran  into  a  snag  and  had  no 
way  of  testing  it  so  he  had  to  stop  building 
"B"  and  start  building  "A"  so  he  could  test 
"B".  At  which  time,  I  patted  him  on  the 
head  and  left  the  room  before  the  un- 
known "C"  came  into  the  picture. 

A  true  ham  has  the  instincts  of  a  pack 
lat.  No  doubt  you  know  that  a  pack  rat 
collects  shining  objects  with  which  to 
feather  Ids  nest.  A  ham  also  collects  shining 
objects  to  feather  his  shack  with,  such  as 
transistors,  resistors  —  and  the  list  is  end- 
less. A  Playboy  calendar  might  also  be 
found  in  the  shack  from  time  to  time.  And 
of  course,  there  are  the  boxes  and  shelves 
of  transformers  which  weigh  a  ton,  or  seem 
to. 

There  is  one  saving  feature:  auctions! 
An  auction  is  an  occasion  when  an  item  is 
finally  sold,  much  to  the  pleasure  of  the 
wife,  but  somehow  or  other  the  ham  feels 
he. has  to  come  home  with  some  goody, 
thus  continuing  the  cycle,  I  remember  my 
first  auction;  it  was  held  before  we  were 
married,  and  we  went  to  it  as  a  Friday 
night  date.  When  I  heard  my  husband-to-be 
was  taking  me  to  an  auction,  I  thought 
how  nice  and  was  looking  forward  to  it.  (I 
thought  it  was  going  to  be  a  real  auction  — 
you  know,  the  kind  with  antiques,  furni- 
ture, etc.)  Anyway,  when  we  arrived  at  the 
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CAMP  ALBERT  BUTLER  RADIO  SESSION 

12th  YEAR  —  600  GRADUATES 

Courses  Taught;  General  Theory  and  Code 
Actvgnced  Theory  and  Code 
Amateur  Extra  Theory  and  Code 
Golf  privileges  at  New  River  Country  Club;  also  fishing 

THUL  YAVACA  TION  WITH  A  PURPOSE!!! 

People  attended  from  the  following  states  and  areas: 

North  Gapolina,  South  Carolina^  Missouri,  Tennes- 
see, Utah,  Florida,  Oklahoma,  West  Virginia,  Ala- 
bama, New  Hampshire^  Iowa,  District  of  Columbia, 
Vermont,  Arizona,  Indiana,  Ohio^  New  Jersey, 
New  York,  Massachusetts,  Maryland^  Virginia,  Illin- 
ois, Michigan,  Georgia,  Kansas,  Mississippi,  Nebras- 
ka, Maine,  Kentucky,  California,  New  Mexico^ 
Arkansas,  Texas,  Wisconsin,  Louisiana,  Oregon^ 
Connecticut,  Minnesota,  Pennsylvania. 

OUT  OF  STATE: 
Puerto  Rico;  Saskatchewan,  Canada;  Ontario^  Can- 
ada;   Quebec,    Canada;    Granada,    Spain*   London, 
England;    Geneva,    Switzerland;    Netherlands    An- 
tilles; St.  Croix,  Virgin  Islands 

I  C.L.  Peters,  K4DNJ,  General  Secretory 

I  Gilvtn  Roth  Y.M.C.A..  Elkin,  North  Carolina 

Please  send  me  the  Booklet  and  Application  Bl&nk 
for  the  Camp  Albert  Butler  Radio  Session, 
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HALID-1  REPEATER 


IDENTIFIER 

$70°^ 


Kit  Form 

TTL  logic.  Power  line  frequency  councei"  for  3  minute 
or  less  Timing  and  control.  Easily  reprogrammable 
diode  ROM  uses  only  27  diodes  (depending  on  call)  lo 
send  DE  "any  call".  Low  impedance  audio  with 
volume  and  tone  control.  All  circuitry  including  PS  on 
small  G10  glass  PC  board.  Write  for  full  details.  HAL 
DEVICES,  BOX  365.  Uf=IBANA,  ILLINOIS  61301 


auction,  I  do  not  think  I  have  to  tell  you 
what  I  saw  —  anything  but  antiques  as  I 
know  them, 

I  have  been  tempted  to  get  into  ham 
radio  several  times,  but  just  as  I  am  getting 
enthusiastic,  "we"  get  another  piece  of 
gear,  and  somehow  my  enthusiasm  wanes, 
and  I  go  back  to  sewing  and  cooking. 

By  no  means  do  I  mean  to  belittle  the 
amateur  radio  world.  As  I  said  at  the 
outset,  it  is  a  worthwhile  hobby.  But  to  the 
YLs  and  the  XYLs  of  amateur  radio 
operators,  I  just  wanted  to  say  that  I  am 
with  you  and  please  treat  your  amateur 
radio  operator  kindly  and  reaUze  that  his 
httle  idiosyncrasies  are  not  his  alone. 

Even  if  you  don't  aspire  to  become  a 
dyed-in-the-silk  ham-type  XYL,  you  can 
become  a  "quasi"  ham  by  assimilation. 
You  do  this  by  learning  his  language.  Here 
are  a  few  of  the  trickier  terms: 

Hamshack:  Not  to  be  confused  with  the 
tool  shack.  The  hamshack  is  usually  res- 
plendent with  radio  gear,  most  of  which  is 
in  various  stages  of  modification  or  repair. 

Gear:  Not  to  be  confused  with  a  gear  in 
a  car  or  watch.  Gear  in  this  case  means 
anything  having  to  do  with  radio  equip- 
ment, from  the  tiniest  part  to  the  biggest 
tower. 

Ham:  Not  to  be  confused  with  the 
meat.  This  is  of  the  two-legged  variety  and 
should  be  given  encouragement  if  he  looks 
puzzled. 

Auction:  When  this  word  is  mentioned 
by  a  ham,  it  means  an  auction  where 
absolutely  worthless  radio  gear  is  sold. 

OM:  Name  given  to  a  male  type  person 
who  is  involved  with  amateur  radio. 

XYL  -  YL:  Name  given  to  a  female  type 
person  who  is  either  married  or  not  mar- 
ried to  an  OM. 

Modify:  Usually  means,  according  to 
Webster's:  "To  change  somewhat  the  form 
or  qualities  of."  However,  in  ham  language, 
it  means  to  change  beyond  all  recognition. 

Tinkering:  The  beginning  stages  of 
modification. 

Static:  Secret  code  that  only  a  true  ham 
can  communicate  with. 

Goody:     Something     usually     without 

worth,  bought  at  an  auction.  ^ 

Fury" 
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HI6H  POWER 
SURPLUS 

FOR 
2u 

FM 


by  Ken  Sessions  K6MVH 


The  days  of  the  surplus  buy  aren't 
over  yet.  In  the  March  and  April 
issues  of  73  Magazine,  Newsome  Elec- 
tronics* advertised  a  military  surplus  rf 
power  amplifier  made  by  Motorola:  a 
rated  quarter  kilowatt  for  £350,  brand 
new.  There  were  so  many  attractive  fea- 
tures —  not  the  least  of  which  was  the 
fact  that  a  full  modulated  FM  signal 
could  drive  the  unit  to  full  output  —  that 
I  promptly  sent  off  to  Newsome  an  order 
for  one  of  the  power  amplifiers.  It  came 
about  1 0  days  later. 

As  shown  in  the  photograph,  the  unit 
is  very  mUitary  looking,  but  exceptionally 
clean,  both  in  general  design  and  overall 
appearance.  Despite  the  trunk-like  case, 
the  amplifier  set  consists  of  nothing  more 
than  a  control  panel  and  the  two  basic 
commodities  of  aU  such  amplifiers:  a 
husky  and  conservatively  rated  power 
supply  and  the  power  amplifier  itself. 

The  power  supply,  which  bears  the 
military  designation  PP-638/U,  is  shown 
schematically  in  Fig,   1,  it  is  a  full-wave, 

*Newsome  Electronics,  19675  Allen  Rd.,  Tren- 
ton  MI  48183 
MAY   1971 


choke-input  power  source  that  provides 
lOOOV  under  full  load  (250-300  mA). 
Adding  a  4  juF  capacitor  at  the  input  of 
the  power  supply  filter  choke  will  in- 
crease the  output  voltage  by  some  400V. 
You  can  actually  get  almost  any  kind  of 
voltage  you  want  out  of  the  power  supply 
if  you  feel  like  making  the  necessary 
modifications.  Throwing  out  the  rectifier 
tubes  and  replacing  them  with  silicon 
diodes  will  contribute  to  increasing  the 
voltage  —  and  of  course  you  can  use  a 
bridge  rectifier  circuit  in  place  of  the  fuU 
wave.  If  you  do  go  the  whole  route, 
you'll  have  to  make  other  changes,  too  — 
like  replacing  the  final  tubes  with 
4X250Bs,  for  example.  I  had  a  couple  of 
the  250Bs,  but  I  couldn't  see  going  to  aU 
that  trouble  for  a  couple  of  dB.  I  just  put 
a  4  /UF  capacitor  at  the  filter  input  and 
stopped  there. 

You  can't  even  do  what  I  did  without 
compensating  the  circuit  for  the  change 
you  made.  The  unit  is  overvoltage  pro- 
tected,  and   a   key  relay  won't  trigger  if 
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the  voltage  exceeds  llOOV  at  a  specific 
point.  To  change  the  setting  of  the 
overvoltage  protection  circuit,  all  you 
need  to  do  is  turn  a  pot  (R1404)  on  the 
rear  of  the  cabinet.  Full  clockwise  rota- 
tion of  the  pot  defeats  the  function  of 
the  circuit. 


Like  nearly  all  pieces  of  mihtary  gear, 
this  rf  amplifier  has  more  circuits  built 
for  idiot-proofing  than  it  has  for  perfor- 
mance of  its  intended  function.  Several 
other  amateurs  in  this  area  sent  for  the 
Newsome  amplifiers,  and  a  few  had  trou- 
ble  getting  high  voltage.    Well,   so   did   I 
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Freq.  range 136  MHz  to  174  MHz 

Amplifier  tuljes pair  of  4X150A's 

Input  excitation 2  watts  to  15  watts 

Povuer  output 250  watts  to  700  watts  * 

Type  of  operation   Class  C,  push-pull 

Input/output  impedance: 50  ohms 

A.C.  power:   115  or  230  vac 


This  is  a  completely  self-contained  power  amplifier  designed 
specifically  to  increase  the  power  output  of  low  power  transmitters. 
It  requires  no  modifications  to  operate  on  rtty,  fm,  mcwi,  etc.  in  the 
above  listed  freq.  range.  It  will  deliver  250  to  300  watts  out  when 
driven  by  a  2  or  6  watt  handle  talklel  The  power  ouiput  can  be 
increased  up  to  700  watts  with  a  very  simple  modification.  (Change 
tubes  to  4CX250B's,  make  minor  change  in  power  supply,  instruc- 
tions supplied  with  each  unit.)  Very  compact  (26%  inches  H,  20Vi 
inches  W,  IS'/j  inches  D.)  Fully  metered,  antenna  change  over  relay, 
blower  motor.  No  external  keying  circuits  required.  Amplifier  keys 
automatically.  (Just  hook  a  piece  of  co-ax  from  your  low  power  base 
or  handle  talkie  and  push  the  mike  button! I  Original  cost;  52,100.00. 
Our  price,  brand  new,  unused,  complete  with  instruction  manuals  is 
only  $350.00  FOB  Trenton,  Mich. 

LOOKING  FOR  A  CERTAIN  MOTOROLA  ITEM? 
Let  us  know  what  it  is.  We  may  have  it! 

Two  wire  remotes,  2  freq.,  intercom,  tone  osc $29.95* 

T51,  6/12  u,  40  50  MHz  50  watt  mobiles $39.95' 

L44  450  MHz  base  stations $125.00 

D43  2  meter  6/12  v  mobiles  (30  watt) S100.00 

TU  588  transistorized  pwr  supplies  w/heat  sink $40.00 

FM  Station  Monitors,  4a50  MHz  F4M24B1C $85.00* 

Dispatcher  power  supplies,  12  v  NU  169 $19.95 

450  MHz  receiver  strips $14.95 

U44  BBT  "T"  power  12  v  450  MHz  mobiles    $75.00' 

T43  GGV  150  MHz  6/12  v  30  watt  mobiles $100.00 

a.c.  power  supplies  P846,  for  Motorola  R-394 

&  257  receivers,  etc $12.95* 

VHF  to  UHF  repeaters.. $125.00 

40  50  MHz  receiver  strips $12.00 

U43  GGT  150mc,  30  watt,  12  v  mobiles $149.00 

150  MHz  "HT"  handi-talkies,  like  brand  new,  w/batt $250.00 

T41  GGV  6/12  V  30  watt,  40-50  MHz  mobiles $39.9S* 

450  MHz  20  watt  transmitter  strips $12.50 

T44  AAV  6/12  V  450  MHz  mobiles $24.95* 

%  All  items  marked  {*)  are  hall  price  until  May  SI  st  1 971 . 

Above  mobile  equipment  complete  with  ace.  (less  ant,  Xtal  ovens).  Prices  shown  are  fob  Trenton, 
Michigan.  We  sell  Motorola  equipment  only.  Our  terms  are  cash  or  check  with  order  (25%  deposit 
on  c.o.d.'s).  Mich,  residehts  add  4%  sales  tax.  We  have  a  very  large  stock  of  Motorola  equipment, 
tell  us  what  you  are  looking  for,  we  may  have  it.  (Sorry,  no  catalogs  or  lists  available).  Please  give 
your  amateur  call  with  all  inquiries.  Our  store  hours  are  by  appointment  only. 


fiEwsoME  Bimmm 


"Open  by  Appointment  Only' 


19675  ALLEN  RD. 
TRENTON,  MICHIGAN  48183 
Phone:  Area  Cade  313-282-6464 
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UNLESS  OTHERWISE  SPECIFIED 
RESISTORS  ARE  IN  OHMS. 
CAPACITORS  ARE  \ti  AllCROMiCHOFARADS, 
:.  WfUTRAUZlMC  CAPACITOR  COMSISTS  OF 
CAF3iCITr  OF  THROUGH  BOLT  Of^  FEED 
THROUGH  INSULATOR  TO  TUBE  PLATE. 
,,  SWITCH   IS  VIEWED  FROM  £^0  OPPOSITE 
CONTROL  KNOB, 


siaoi 

POSN. 

READS 

1 

TOTAL  GRIQ  CURRENT 

f 

SCREEN  CURBCHTVBO 

3 

SCREEN  CURRENT  VIS02 

Fig.  2.  Radio  frequency  amplifier,  schematic. 


until  I  started  looking  through  the  man- 
ual. If  the  drive  level  on  the  grid  of  the 
final  amplifiers  drops  below  10  mA,  the 
keying  relays  won't  pull  in.  The  relays, 
once  keyed,  wJU  stay  energized,  though, 
even  if  the  drive  falls  to  around  5  mA. 
But  if  you  drop  power  on  the  input,  you 
won't  get  the  rf  amplifier  going  again 
until  you  can  generate  1 0  mA  of  drive.  It 
seems  to  require  about  8W  of  transceiver 
power  to  get  1 0  m A  of  grid  drive, 

A  power  supply  overload  control  also 
disables  the  plate  and  screen  supply  to 
the  amplifier  when  the  plate  cuirent 
reaches  an  excessive  value  (420  mA), 
While  this  does  provide  protection  against 
momentary  overloads,  it  does  amount  to 
a  pain  in  the  neck  when  you're  trying  to 
get  the  thing  tuned  up.  Your  best  bet  is 


to  use  the  tune  position  of  the  set  to  get 
everything  in  resonance,  then  switch  over 
to  high  power.  When  you  do  tliis,  it  will 
take  only  a  bit  of  tweaking  to  redip. 

Figure  2  shows  the  schematic  diagram 
of  the  amplifier  portion  of  the  system 
(AM-494/GR).  The  unit  comes  equipped 
with  a  pair  of  4CX150A  tetrodes,  the 
same  lineup  Johnson  used  in  its  Thunder- 
bolt kilowatt  unit.  These  are  extremely 
rugged  tubes  and  are  capable  of  comfort- 
ably running  a  fuU  thousand  watts  input 
by  themselves.  The  big  secret  is  keeping 
the  bottles  cool  —  which  is  no  problem 
with  this  amplifier  because  an  efficient 
air-blowing  system  is  buUt  right  in.  Con- 
struction of  the  tube  sockets  is  such  that 
the  cooling  air  circulates  from  the  tube 
bases  up   past   the   ceramic   envelopes  to 
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-IS  IT  EASY  TO  LEARN  THE  CODE?  - 

Frankly,  no.  Neither  was  it  easy  to  learn  how  to  read  without  two  things: 
Proper  instruction,  and  practice.  CODEIVIASTER  tapes,  proven  in  over  five 
years  of  sales  of  thousands  of  tapes  all  over  the  world,  give  you  that  essential 
instruction.  No  other  teaching  system  offers  you  a  more  proven  method, 
more  accurate  sending,  more  complete  guidance.  Select  your  CODE- 
MASTER  tapes  below! 


CM-1:  For  The  beginner.  A  conri- 
plete  course  of  in$truction  is  on  the 
tape.  Practice  material  at  5.  7.  9 
WPM.  Prepares  you  for  hJovice  ex- 
am. Includes  code  groups  ar>d  punc- 
tuation, 


CM-1J4:  An  intermediate  tape,  es- 
pecialfv  for  General  Class  exam 
stjdv-  No  instruction,  just  practice, 
y,  hr  11  WPM:  1  hr  14  WPM;  K  hr 
at  17  WPM.  tncludes  coded  flroups 
and  straighit  text. 


CM-2:  For  Extra-Class  license 
siudv-  IVIostIv  straight  text,  some 
code  groups.  1  iiour  at  20  WPM,  Yi 
hour  each  at  25  and  30  WPM.  l=or 
real  QRQ,  play  this  tape  at  T\A(ice 
speed' 


CODEMASTEB  tapes  are  2-track  monaural;  available  in  two  styles:  7  inch  reel  (3^  1PS>  and  cassette.  Be  sure  to 
specify  both  the  program  (CM-1,  etc)  and  the  style  (reel  or  cassette).  Any  tape,  $6.95  postpaid  USA  4Th  class.  Any 
two  taoes,  S13.00;  all  three,  SI  7.00  PPD.  For  air  shipmcrtt  in  USA  add  50  i  per  cassette  o'  8Q*i  per  reel, 
Immediate  delivery.  Masiercharge  and  Bankamericard  honored;  give  us  your  account  number.  COOEM ASTER 
tapes  are  made  only  by  Pickering  Radio  Company,  P  O  Bow  29A,  Portsmouth,  Rl  tJ2S71.  See  your  deale*-  or  order 
direct.  Satisfaction  guaranteed  ^^^^^^p__^,^__^^^^^^^^^^_^.^^^^__^^^^^^^_^^^_^^^^^^^_^^^^__ 


the  metal  cooling-fin  structure  of  the 
tubes. 

The  capacitors  shown  by  broken  lines 
in  Fig.  2  consist  of  the  inherent  capaci- 
tance from  the  tube  plates  to  the  bolt 
and  nut  on  a  feed  through  insulator;  these 
small  capacitance  values  serve  to  partially 
neutralize  the  grid-to-pJate  capacitance  of 
the  tubes.  Since  there  is  nothing  critical 
about  the  value  of  the  capacitance,  adjust- 
ment should  not  be  required.  If  for  some 
reason  it  becomes  necessary  to  change  the 
neutralization  capacitance,  washers  of  var- 
ious diameters  could  be  used;  but  the 
process  would  not  be  fun  at  all,  and  the 
hit-and-miss  aspects  of  it  should  go  a  long 
way  toward  dissuading  prospective  tinker- 
ers. 

To  get  the  amplifier  going,  connect  a 
clean  rf  signal  of  8— 20W  into  the  input 
(CW  or  FM  only  —  this  is  NOT  a  linear 
amplifier).  Turn  the  power  switch  of  the 
amplifier  on,  but  do  not  apply  plate 
voltage.  Put  the  TEST  switch  in  the 
GRID  position,  and  adjust  the  GRID 
TUNE   control  on   the  amplifier  until  the 


TEST  meter  indicates  at  least  10  mA  of 
drive.  If  you  can't  get  an  indication  of  10 
mA,  forget  about  switching  on  the  high 
voltage;  if  you  do  get  at  least  10  mA  of 
drive,  put  the  PLATE  VOLTS  switch  on 
the  amplifier  in  the  LOW  position  and 
switch  on  the  high  voltage.  From  here  on, 
the  tuning  is  exactly  the  same  as  your 
own  transmitter:  peak  the  coupling,  dip 
the  plate  as  long  as  you  have  a  nice 
smooth  swing  on  the  PLATE  CURRENT 
meter.  If  the  dip  looks  a  little  sluggish, 
back  off  on  the  coupling  and  dip  at  a 
lower  setting  on  the  meter.  That's  aU 
there  is  to  it. 

With  a  capacitor  input  supply,  the  final 
should  dip  at  around  300  mA,  If  you  are 
running  1 .6  kV,  this  is  a  power  input  of 
480W.  Assuming  an  efficiency  of  around 
70%,  which  is  reasonable  with  class  C 
amplifiers,  your  power  output  should  be  a 
little  more  than  325W.  And  if  you've 
opted  to  replace  the  rectifiers  with  solid- 
state  diodes,  you'll  get  a  signal  out  that 
will  guarantee  you  at  least  a  watt  out  for 
every  dollar  you've  invested.  .  .  .K6MVH" 
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Motorola  HEP  Semiconductor  Devices 


NEW   FUNCTIONAL   ICs 

CB004     1-WAudio  Power  Amp.  ..S2.60 

C6005    Z-W  Audio  Power  Amp. .  .S4.35 

C6Q06     i-W  Audio  Power  Amp.  . .  S5.B0 

JUNCTION  FETS 

HEP-802     N-channel  RF ST,59 

H EP-801      N-channel  Audio S\.b9 

DUAL-GATE  FETS 
F2D04     VHF  RF  Amp-Mixer  ....  S2.50 
F2007      VHF    RF   Amp-Mixer; 
Diode  Protected  LOW- 
NOISE  2.B  dB  &200  IVIHz$T.65 


MAY    1971 


INSTANT  CIRCUIT  BOARDS! 

See  Ken  Sessions'  article  "Somethtog 
New  In  PC  Construction"  -  March  73 
Magazine,  Page  61.  Or  our  AD  in  the 
April  issue.  Or  write  for  details. 

MORE  HEP 

Far  more  HEP  devices,  see  our  ADs  in 
the  Feb.  and  March  issues  of  73  Mag- 
azine ...  Or  iwite  ivith  your  seraicon- 
ducior  requirertients. 


HEK-3  RADIO  AMATEUR  KIT 
Contains  121  HEP-590,  (1)  HEPS70  plus 
boot:  with  10  Ham  Projects SS.9S 


Please  include  .25i  for  shipping 
All  orders  shipped  Air  Mail 

CIRCUIT 
SPECIALISTS  CO. 

Box  3047,  Scottsdale  AZ  S5257 
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Evaluation  of  Swan's  2  &  6  meter  Antennas 

When  I  decided  to  operate  on  the 
VHF  bands,  my  first  consideration 
was  the  antenna  system  —  I  made  plans  for 
this  important  feature  even  before  making 
plans  for  the  rig  that  1  use. 

One  day  I  heard  about  a  firm  in 
Stockton,  Cahfornia,  that  made  antennas 
to  order  —  that  led  me  to  Oliver  Swan's 
place  of  business  to  discuss  6  and  2  meter 
antennas. 

Having  worked  in  the  broadcasting  busi- 
ness for  some  years  and  having  met  count- 
less lids  who  try  to  convince  you  that  they 
know  a  lot  more  than  they  really  do,  it  was 
a  real  pleasure  to  converse  with  Mr.  Swan 
for  an  hour  or  so  about  antenna  theory.  I 
learned  more  in  that  hour  than  I  had  ever 
learned  before  on  the  subject,  I  can  honest- 
ly say  that  there  are  few  people  who  know 
as  much  about  antennas  as  does  Oliver 
Swan. 

It  was  agreed  that  the  Swan  Antenna 
Company  would  construct  and  install  a 
two-bay  array  on  50  and  144  MHz  for  me. 
At  this  time  I  was  just  in  the  process  of 
receiving  my  amateur  license  and  knew  few 
of  the  local  hams.  Had  I  checked  around,  I 
could  have  saved  myself  some  trouble  later, 
as  you  will  see. 

In  a  few  weeks,  Mr.  Swan's  crew  arrived 
and  installed  the  antenna  system.  Since  I 
was  awaiting  the  arrival  of  the  postman 
with  an  envelope  from  Gettysburg,  I  did 
not  Immediately  test  the  installation,  but  it 
was  an  impressive  array.  The  bays  were 
mounted  vertically  on  a  nicely  welded 
boom,  which  was  in  turn  installed  in  a 
heavy  duty  rotor. 

At  the  same  time  my  income  tax  refund 
came,  so  I  blew  it  on  a  Swan  250-C  (no 
relation,  I  understand)  to  get  started  on  6 
meters.  When  I  connected  it  and  applied 
power,  the  swr  measured  about  3:1. 

I  was  advised  that  the  swr  on  these 
beams  would  be  well  below  1.5:1;  so  I 
contacted  Mr.  Swan  immediately.  Nobody 
in  his  office  appeared  to  be  too  conceriied 
with  the  problem  —  he  gave  me  some  sug- 
gestions and  that  was  about  it. 

After  about  six  weeks  of  operating  into 
a  high  swr  and  getting  reports  of  5  3  from 
Sacramento,  40  miles  away,  WB6JJG  and  I 
90 


Paul  Schuutt  WA6CPP 
14472  Davis  Road 
Lodi  CA  95240 

took  down  the  system  so  that  it  could  be 
changed  to  horizontal  polarization.  While 
the  antenna  was  on  the  ground,  I  decided 
to  check  out  the  reason  for  the  high  swr. 
Securing  a  10-ft  piece  of  conduit,  1  mount- 
ed one  of  the  bays  on  this.  Nothing. 
Nothing  in,  nothing  out.  The  other  bay 
worked  fine.  Checking  further,  the  inside 
of  the  balun  box  appeared  as  if  there  had 
been  arcing,  although  the  capacitor  check- 
ed out  okay.  An  ohmmeter  check  showed 
an  open  connection  in  the  feedline  to  that 
bay  caused  by  improperly  connecting  the 
BNC  connector  in  the  wiring  harness. 

After  solving  that  problem  by  fixing  the 
connection,  I  adjusted  the  coils  in  the 
baiuns  on  each  bay  by  tweaking  them 
closer  or  farther  for  minimum  swr.  1  was 
able  to  get  the  swr  to  1.2:1  with  the 
antennas  supported  on  a  fence  post,  and  at 
the  same  time,  the  signal  reports  came  up. 

Now  these  antennas  have  been  up  for  a 
year.  We  have  had  a  considerable  amount 
of  rain  and  wind  in  the  past  few  months 
with  more  expected  before  summer.  The 
antennas  are  not  quite  horizontal  now; 
they're  about  five  degrees  askew  with  a  few 
loose  elements  and  one  or  two  bent  direc- 
tors. 

The  materials  used  in  constructing  the 
Swan  antennas  is  top  drawer  --  seamless 
aluminum  tubing  and  other  heavy  duty 
hardware.  The  bolts  and  clamps  could  be 
designed  for  a  little  more  rugged  duty,  as 
evidenced  by  an  early  bad  experience  with 
the  wind  and  the  weather.  I  was  surprised 
that  the  high  swr  was  not  detected  at  the 
factory  if  a  routine  test  of  the  antenna 
were  made.  Most  users  of  the  antennas  will 
install  them  themselves;  1  thought  the 
installation  work  left  something  to  be 
desired,  as  evidenced  by  the  rotor  rotating 
on  the  shaft  and  the  guy  wires  breaking. 


160  METER  ANTENNA 


MOBEL  48WV  MATCHVERTER  WIU 
RESONATE  ANY  40  OR  80  METER 
DIPOLE/ INVERTED  V£E  ON  160  METERS 

■  Handles  250W  PEP  <140W  DC) 

■  Use  coax  or  open  feedline 
95  Ppd      B  Use  with  any  SWR  bridge 

TOP  BAND  SYSTEMS      ■  Made  in  USA — Guaranteed 

5349  Abbeyfield,  Dept.  S,  Long  Beach,  Calif.  90815 
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Only 
$89.95 
Postpaid 
in  the  U.S.A. 

Model  I^MR-ISOA 
100%  American  made. 

Excellent  for  receiving: 

•  2  meter  repeaters. 

•  Weather  satellites  at  1 37  MHz. 

•  Fire,  police  and  marine. 
■  C.  G.  weather  stations. 

NEW  IMPROVED  CIRCUIT.  •Two  dual-gate  MOSFET  RF  stages  eliminate  the  need  for  a 
pre-amp.  •Extra  high  quality  8  pole,  quartz,  10.7  MHz  integrated  filter  available  in  your 
choice  of  15  or  30  KHz  bandwidth.  '4  push-button  channels  with  trimmers  for  each  crystal 
give  precise  frequency  setting.  •  Dual  conversion  with  1 0,7  MHz  and  455  KHz  I  .F.s.  •  .3  to  .5 
jLCV  sensitivity  for  20  db  quieting.  •Integrated  circuit  1st  I.F.,  2nd  mixer  and  oscililiator,  2nd 
I.F.,  squelch,  AGC,  discriminator  and  audio  stages.  •Built-in  speaker  and  external  speaker 
jack.  •Heavy  gauge  anodized  aluminum  case  6"  x  7"  x  1-3/8"  with  mobile  mount  and  tilt 
stand.  •Operates  on  12V.  DC  negative  ground  at  only  60  ma.  standby  current.  •Factory 
tuned  to  cover  any  6  MHz  segment  of  your  choice  from  135  to  175  MHz.  •Crystal  for  1 
channel  included  in  price  with  additional  crystals  available  at  $5.95  ea.  ' 
HOW  TO  ORDER:  The  VANGUARD  FMR-150A  is  available  only  direct  from  our  factory. 
Include  remittance  in  full  plus  sales  tax  if  you  reside  in  N.Y.  Be  sure  to  state  the  6  MHz 
segment  you  will  want  to  cover,  the  exact  push-button  frequencies  to  be  included,  and  the  I.F. 
filter  bandwidth. 


VANGUARD  LABS 


Dept.  H,  196-23  Jamaica  Ave., 
Hollis,  N.Y.  11423 


Radio  Amateurs 
Reference  Library 
of  Maps  and  Atlas 


WORLD    PREFIX    MAP  —  Full    coiar.    40"    «    Z8".    shows 
prefixes  on  each  country  .   .  .  DX  zones,  time  zones. 

cities,  cross  referenced  tables postpaid  $1.25 

BADIO    AMATEURS    GREAT    CIRCLE    CHART    OF    THE 

WORLD  -  from  the  center  of  the  United  States!   Full 
color,  30"   X  25",  listing  Great  Circle   bearings   in  de- 
grees for   six   major   U.S.   cities;   Boston,   Washington, 
D  C      Miami,   Seattle,   San   Francisco   &  Los  Angeles. 
_ -  ,  postpaid    $1.25 

RADIO  AMATEURS  MAP  OF  NORTH  AMERICA!  Full 
color,  30"  X  25"  —  includes  Central  America  and  the 
Caribbean  to  the  equator,  showing  call  areas,  zone 
boundaries,  prefixes  and  time  zones.  FCC  frequency 
chart,  plus  informative  information  on  each  of  the  50 
United  States  and  other  Countries  .postpaid  $1,25 
WORLD  ATLAS  —  Only  atlas  compiled  for  radio  ama 
leurs.  Packed  with  world-wide  information  —  includes 
11  maps,  in  4  colors  with  zone  boundaries  and  coun 
try  prefixes  on  each  map.  Also  includes  a  polar  pro- 
jection map  of  the  world  plus  a  map  of  the  Antarctica 
—  a    complete    set   of    nnaps    of   the   world.    20    paf^s. 

size  ay,"   X  12"    postpaid  j2.00 

Complete  reference  library  of  maps  -  set  of  4  as  listed 

above     postpaid  J3_50 

See  your  favorite  dealer  or  order  direct. 


BROCHURE! 


RADIO  AMATEUR 


Jit' 


lllDoak 


INC, 


nont  n    925  Sherwood  Drive 
P'-  "  Lake  Bluff,  111.  60044 


Standard's  SR-CS26M  Transceiver 

•  12  Cfionnels  (4  suppliedl 

•  70  waff  power  auiput 

•  Hot  MOSFET  receiver  fronf  end 

•  Low  drain — ell  silicon  semiconducfon 

•  Full  6  month  warranty 

Complete,  ready-lo-go!  Connect  power  and 
antenna  and  you're  on  the  air!  Only  S339.95 

1  25W.  851SH  ....only  $449.95 
1  3W./6  channel  811SH  199.95 

Send  OSL  or  circle  number  tor  detailed  brochure 

ERICKSON 
COMMUNICATIONS 

4657  North  Ravenswood  Avenue 
Chicago,  HI.  60640  (312)  334-3200 
a  division  or  Carl  E.  Erickson  Co. 


DyComm 

FM  BOOSTERS ' 


JUST  INSERT  BETWEEN 
TRANSCEIVER  AND  ANTENNA 
AND  APPLY  12-14VDC. 


101-500D 

"BLOCK  BOOSTER" 

5-15WIN; 

30-55WOUT!  jgg  95 


101-500C 

"FM  BOOSTER" 

4-12WII\l, 
12-30WOUT! 


SIZE:  3x4x4" 


SIZE:  3x4x6" 


$59.95 


101-500E 

"BRICK  BOOSTER" 

1-3.5WI]\I, 

10   30WOUT! 

SPECIAL 


$69.95 


$185.00 


INTRODUCING  THE 
DYCOMM  100   SIZE:  4x5x8" 
"TEN-0" 
8-10WIN,  12-13V 
100    150WOUT!! 
WOTHIIMG  LIKE  IT  ANYWHERE 
(Allow  3-4  weeks  delivery.) 


DYCOMM  ECHO  II  repeater 


Then  there's  our  NEW 
4~ckannel 
100~150W 
remote-controllable  ■ 
2-meter  transmitter: 


COMPLETE,  WITH  MIKE, 
CABLING,  CRYSTALS, 
12V  OPERATION 
5x8x12" 

Delivery  2-3  ureeks 


$325 


Dynamic  Communications,  Inc. 


943.A  Avenue  E 
Riviera  Beach  FL  33404 
(305}  844-1323 


L-.-L.Jii::!-'-*!'    I--    i.-*r^i 


DYCOM 
ECHO  11 


.  .  . NEVER    BEFORE  .  . 

a  repeater  designed  specifically  for  amateur  use. 


This  compact  little  package  contains  a  complete  2  meter 
FM  solid-state  repeater,  including  a  receiver  with  useable 
sensitivity  better  than  .2  microvolts  and  a  transmitter 
with  a  guaranteed  output  of  12  watts  (15  watts  typical). 
We  think  this  package  is  going  to  revolutionize  amateur 
repeater  installations.  Look  over  the  spec's  and  we  are 
certain  that  you'll  agree. 


Solid  state  —  no  relays 

Withstands  most  severe  environment,  fully  weatherproof 

Multiple  frequency  operation  —  remote  selection  capability 

Protected  against  antenna  short  or  open  circuit  or  mismatch 

Deviation  5  kHz  adjustable  to  10  kHz 

Desensltization  less  than  .25  microvolt  at  200  kHz  separation  —  negligible  at  300  kHz 

Power  12-15  volt  operation  — 40  ma  receive  —  1.5A  transmit 

Terminals  provided  for  all  necessary  controls  and  monitoring 

Call  or  Send  Today  for  More  Information 

on  This  Exciting  New  Repeater. 

JIM  W4MRI 
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Part  mn     Spread  The  Word 


The  usual  reason  anyone  wants  a  ham 
ticket  is  so  that  he  (or  she)  can  legally 
operate  a  radio  transmitter.  After  all,  no 
license  is  required  to  run  a  receiver,  as 
dozens  of  shortwave  listeners  can  testify  — 
but  they're  missing  much  of  the  fun! 

Since  this  is  the  normal  reason,  it's  only 
natural  to  expect  that  the  FCC  examina- 
tions for  all  grades  of  amateur  licenses 
would  include  several  questions  dealing 
with  the  theory  and  operation  of  trans- 
mitters. The  expectation  is  correct,  and  the 
General  exam  is  no  exception. 

So  this  month  we're  going  to  take  up  six 
of  the  questions  from  the  FCC  study  list 
which  deal  with  transmitters.  The  specific 
questions  at  hand  are: 

6.  How  does  frequency  tolerance  affect 
band-edge  operatiois? 

1  7.  What  is  a  crystal  resonator? 

25.  Describe  briefly  how  oscillators  op- 
erate. What  are  the  most  common  types  of 
oscillators  and  how  do  they  differ  from 
each  other? 

29.  What  is  the  maximum  legal  dc 
power  that  can  be  delivered  to  the  final 
amplifier  of  an  amateur  transmitter?  How 
is  this  power  determined? 

32.  What  is  neutralization  and  how  does 
it  contribute  to  proper  amplifier  opera- 
tion? What  procedure  should  be  followed 
to  properly  neutralize  an  rf  amplifier? 

50.  How  can  the  power  input  to  the 
final  ampUfier  of  an  SSB  transmitter  be 
determined? 

As  usual,  we  won't  attempt  direct  spe- 
cific answers  to  these  highly  specific  ques- 
tions. Instead,  we'll  rephrase  the  questions 


to  cover  more  ground  and  thus  examine 
the  whole  area  in  some  depth.  This  pro- 
cedure, hopefully,  will  give  you  a  better 
chance  of  passing  the  exam  in  case  they 
switch  slightly  and  use  different  questions 
which  cover  similar  material. 

For  starters,  we  can  ask,  "What  makes 
up  a  transmitter?"  This  will  get  us  off  the 
ground,  putting  some  of  the  bits  and  pieces 
of  knowledge  we've  picked  up  in  the 
preceding  chapters  of  this  study  course 
into  something  resembling  an  actual  oper- 
ating gadget.  In  looking  at  this  question, 
we'll  discover  that  a  transmitter  includes, 
among  other  things,  an  oscillator  and  an 
amplifier.  Logical  follow-on  questions, 
then,  are,  "How  does  the  oscillator  oper- 
ate?" and,  "What's  unusual  about  the 
amplifier?"  By  the  time  we've  explored 
these  two  questions,  we'll  be  fairly  solid  on 
the  theory  end  of  transmitters,  but  there's 
still  something  to  learn  about  rules,  so  our 
final  question  will  be,  "Why  and  how  is 
power  measured?" 

Whiie  our  entire  emphasis  in  this  install- 
ment will  be  on  the  apphcations  of  the 
circuits  we  are  examining  to  transmitters, 
many  of  the  circuits  are  also  used  in 
receivers,  and  when  we  get  around  to 
receiver  theory  we'll  be  referring  back  to 
this  section. 

Sound  like  enough  for  this  time  around? 
Let's  get  at  it,  then. 

What  Makes  up  a  Transmitter? 

In  the  most  general  sense  of  the  word,  a 
radio  transmitter  is  any  device  which  trans- 
mits radio   energy.  The  first  transmitters 
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used  spark  gaps  to  generate  this  engery, 
and  Marconi  spanned  the  Atlantic  with  the 
output  of  a  spark  gap  transmitter.  We've 
still  got  some  of  them  around,  too,  al- 
though they're  not  legal  for  dehberate  use 
as  transmitters  (and  haven't  been  for  nearly 
50  years)  —  we  call  them  automobiles,  and 
their  rf  output  we  call  "ignition  noise." 

However,  when  we  speak  of  a  radio 
transmitter  these  days  we  mean  a  collec- 
tion of  circuits  and  apparatus  which  is  used 
to  generate  and  transmit  radio  energy  — 
hopefully  in  accordance  with  federal  and 
international  rules  and  regulations.  Almost 
all  transmitters  in  action  today  have  five 
major  functional  portions, although  they 
may  differ  in  most  of  their  details. 

These  five  major  parts  of  any  modern 
radio  transmitter  are  an  oscillator,  an  am- 
plifier, a  power  supply,  control  circuits, 
and  a  modulator. 

The  oscillator  controls  the  radio  fre- 
quency upon  which  the  transmitter  oper- 
ates, by  generating  rf  energy  at  some 
specific  frequency.  The  amphfier  boosts 
the  power  level  of  the  oscillator's  output 
up  to  the  desired  level  to  be  fed  to  the 
antenna,  and  in  many  cases  changes  the 
frequency  in  some  specified  manner  while 
doing  so.  The  power  supply  furnishes 
operating  power  to  the  rest  of  the  compo- 
nents. The  control  circuits  permit  the 
transmitter  to  be  turned  on  and  off,  and 
otherwise  to  be  controlled  during  opera- 
tion. The  modulator  permits  the  trans- 
mitter to  carry  information;  it's  a  subject 
unto  itself,  and  we'll  look  at  it  next  time 
around. 

Figure  1  shows  these  major  components 
of  the  typical  transmitter  in  block-diagram 
form.  A  Small  portable  transmitter  such  as 
those  found  in  hand-held  portable  (Part 
15)  transceivers  may  have  only  one  trans- 
istor in  the  oscillator,  another  in  the 
amplifier,  use  a  9V  battery  as  the  power 
supply,  have  only  an  on-off  switch  for 
control,  and  use  the  receiver  audio  section 
as  a  modulator,  but  all  five  of  the  major 
functions  are  there.  Similarly,  a  50  kW 
broadcast  transmitter  may  use  three  or 
four  tubes  in  its  oscillator,  a  dozen  or  more 
in  the  amphfier,  have  a  power  supply 
which  takes  up  the  best   part  of  a  good- 
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Fig.  1.  Every  radio  transmitter  contains  tiiese 
five  basic  functions,  as  explained  in  text.  Even  a 
CW  transmitter  has  a  modulator. 


sized  room,  make  use  of  elaborate  control 
circuits,  and  have  a  modulator  bigger  than 
most  entire  ham  rigs.  Still,  only  the  five 
major  functions  are  present. 

Since  the  five  major  functions  are  pre- 
sent in  all  transmitters,  from  the  smallest 
to  the  largest,  and  since  no  transmitter 
includes  circuits  not  represented  by  the 
five  major  functions,  it  follows  that  if  we 
clearly  understand  the  workings  of  these 
five  functions  we  must  have  a  clear  know- 
ledge of  transmitter  theory. 

We  have  aheady  examined  power  sup- 
plies in  general,  and  there's  not  much  to 
add  that's  unique  to  the  power  supphes 
used  in  transmitters. 

In  general,  transmitters  require  larger 
power  supphes  than  do  receivers,  because  a 
receiver  needs  to  produce  only  a  few  watts 
of  audio  power  as  output  (less  than  that  if 
•headphones  are  used)  while  transmitters 
must  produce  up  to  several  -hundred  watts 
of  rf  output  power.  Since  no  transmitter  is 
100%  efficient,  production  of  a  700W 
output  signal  (about  the  best  that  can  be 
achieved  within  the  ham  power  hmit) 
requires  around  2  kW  of  dc  from  the  power 
supplies.  The  exact  ratio  between  rf  output 
power  and  dc  input  power  depends  largely 
upon  the  type  of  modulation  used  and  is 
not  really  important  at  this  stage  anyway. 
The  key  and  pack  much  more  wallop. 

In  fact,  one  of  the  leading  ham  radio 
experimenters  of  all  time  (Ross  HuU,  the 
discoverer  of  VHF  tropospheric  propaga- 
tion) met  an  untimely  death  from  a  trans- 
mitter power  supply  which  he  was  using  to 
power  a  homebrew  TV  receiver  (in  1934). 
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Something  shorted  out  and  the  fuU  power 
supply  output  got  into  his  headphones. 

The  moral  is  that  safety  must  be  the 
first  watchword  in  aU  dealings  with  trans- 
mitter power  supplies.  Interlock  switches 
to  prevent  access  to  the  power  supply 
circuits  while  power  is  on  are  a  good  idea, 
and  so  are  hefty  bleeder  resistors  across  all 
filter  capacitors. 

Because  of  the  high  power  levels  in- 
voived,  most  transmitter  power  supplies 
make  use  of  choke-input  filtering,  together 
with  full-wave  rectification.  Mercury-vapor 
rectifiers  are  often  used  in  preference  to 
high-vacuum  tubes,  but  high-voltage  silicon 
power  diodes  are  now  replacing  them.  Ail 
these  steps  are  taken  to  reduce  power 
losses  in  the  power  supply  itself.  Yet,  even 
with  the  most  efficient  practical  power 
supply  circuits,  getting  2  kW  of  dc  for  the 
rest  of  the  transmitter  often  requires  the 
expenditure  of  3  to  4  kW  of  ac  from  the 
power  line. 

The  control  circuits  of  a  transmitter 
usually  tie  in  rather  closely  with  the  power 
supply,  since  they  include  the  off-on 
switches  as  well  as  other  operating  con- 
trols. These  circuits  differ  greatly  from 
transmitter  to  transmitter,  and  are  often 
custom  designed  for  each  station  installa- 
tion- 
One  feature  frequently  found  in  a  trans- 
mitter's control  circuits  is  the  provision  of 
time-delay  relays  which  delay  application 
of  high  voltage  to  the  transmitter  until 
after  grid  bias  voltages  are  applied,  and 
hold  back  the  grid  bias  until  the  filaments 
have  warmed  up.  This  greatly  reduces  stress 
on  the  tubes  of  the  transmitter. 

On-off  switching  for  the  transmitter  is 
usually  accomplished  by  controlling  plate 
voltage  to  the  amplifier.  This  permits  in- 
stant changeover  from  receiving  to  trans- 
mitting, since  filament  and  bias  voltages  are 
left  on  at  all  times  while  the  station  is  in 
use.  The  same  control  usually  handles 
antenna  switching  from  receiver  to  trans- 
mitter as  well,  to  permit  single-switch 
operation  of  the  station. 

Since  the  control  circuits  do  vary  so 
greatly  from  station  to  station,  and  are 
normally  just  simple  power  switches  in 
essence  (even  though  they  may  be  hooked 


together  in  complicated  ways),  the  license 
exams  do  not  cover  control  circuitry  —  and 
we'll  drop  it  too. 

The  modulator  is  the  essential  part  of 
the  transmitter  so  far  as  communication  is 
concerned,  but  it's  a  separate  subject  and 
will  be  our  target  in  the  next  chapter.  Its 
purpose  is  to  put  any  information  to  be 
transmitted  by  the  station  onto  the  "car- 
rier wave"  generated  by  the  transmitter, 
but  this  can  be  done  in  a  multitude  of 
ways.  Since  we'll  be  looking  at  this  area  in 
detail  later,  we'll  skip  it  for  now. 

Which  leaves  us  with  only  the  oscillator 
and  the  amplifier  to  view  in  the  remainder 
of  this  chapter. 

The  purpose  of  the  oscillator  is  to 
establish  a  single  specific  frequency  upon 
which  the  transmitter  will  operate.  It  ac- 
complishes this  purpose  by  generating  an  rf 
signal  at  this  specific  frequency,  or  some 
other  frequency  related  to  it.  Output  of 
the  oscillator  is  at  very  low  power  level, 
because  any  attempt  to  get  high  power 
from  an  oscillator  results  in  less  stable 
frequency  control,  and  the  whole  purpose 
of  the  oscillator  is  to  provide  stable  control 
of  the  transmitter's  frequency.  As  Robert 
Heinlein  delcared  in  one  of  his  better 
science-fiction  novels,  "there  ain't  no  free 
lunch."  We  want  stability  rather  than 
power  from  the  oscillator,  and  so  we  must 
accept  low  power  output  as  the  price  of 
the  meal. 

However,  the  transmitter  itself  must 
provide  power,  and  so  the  amphfier  comes 
into  the  picture.  The  amplifier  takes  the 
minute  output  of  the  oscillator,  and  brings 
it  up  to  the  power  level  we  desire.  Rules 
say  that  we  must  never  use  more  power 
than  that  "necessary  to  maintain  commu- 
nications" —  but  the  judgment  of  what 
constitutes  "necessary"  power  is  left  to  the 
operator,  and  somehow  it  always  seems  to 
work  out  that  "necessary"  means  "as  much 
power  as  you  can  afford."  This  leads  to  the 
rather  ridiculous  situation  of  using  a  1  kW 
station  to  talk  across  town,  while  IW 
transmitters  are  capable  of  covering  the 
globe,  but  that's  one  of  our  freedoms  as 
hams. 

Since  the  purpose  of  the  amplifier  is 
merely  to  boost  the  power  of  the  oscilla- 
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tor's  output,  the  amplifier  must  not  intro- 
duce new  frequencies  of  its  own  into  the 
signal.  This  requirement  leads  to  certain 
complications  in  the  amplifier  portion  of  a 
radio  transmitter  which  are  not  found  in 
amplifiers  for  more  general  uses. 

How  Does  The  Oscillator  Operate? 

We've  said  several  times  here  that  the 
oscillator  "establishes"  a  single  specific 
operating  frequency  for  the  transmitter  by 
generating  an  rf  signal.  Some  time  back, 
though,  we  discovered  that  all  electrical 
energy  with  which  we  deal  in  ham  radio 
comes  either  from  the  chemical  energy  in  a 
battery  or  the  physical  motion  involved  in 
an  alternator  or  generator,  and  an  oscillator 
has  neither  of  these.  How,  then,  can  it 
"generate"  a  signal? 

What  really  happens  is  that  the  oscilla- 
tor converts  do  energy  from  its  power 
supply  into  rf  energy  at  some  specific 
frequency.  Far  from  actually  generating 
anything,  the  oscUlator  dissipates  a  large 
part  of  its  input  power  as  heat  —  but  the 
rest  is  converted  from  dc  into  rf. 

To  see  how  this  happens,  we'll  have  to 
back  up  a  bit  and  think  about  amphfiers. 
You'll  recall  from  our  previous  installment 
that  the  purpose  of  any  amplifier  is  to 
boost  the  power  of  its  input  signal  to  a 
higher  level. 

In  a  normal  amplifier,  we  feed  the  input 
signal  in  from  somewhere  else,  and  do  as 
we  wiU  with  the  higher-powered  output 
signal. 
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Fig.    2.    Vfh&n    a    part    of   the    output   of  an 

amplifier  is  fed  back  to  the  input,  effective 
characteristics  of  the  amplifier  are  greatly 
changed.  Normally,  only  a  small  fraction  of  the 
total  output  is  fed  back;  function  of  feedback 
network  is  to  cut  total  output  down  to  desired 
"feedback  fraction"  for  feeding  back,  and  to 
determine  phase  of  feedback  signal  with  respect 
to  that  of  input  signal. 
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But  what  would  happen  if  we  took  a 
little  of  that  output  signal  and  fed  it  back 
in  as  an  input,  as  shown  in  Fig.  2? 

Many  things  might  happen.  For  in- 
stance, if  the  phase  relation  between  input 
and  output  is  exactly  reversed,  so  that  the 
output  signal  reaches  its  positive  peak  at 
exactly  the  same  time  that  the  input  signal 
hits  negative  peak,  and  if  the  feedback 
signal  is  a  small  enough  fraction  of  the 
total  output,  the  amplifier's  gain  will  be 
reduced,  its  frequency  coverage  increased 
and  distortion  reduced.  This  is  caUed  "de- 
generation" or  "negative  feedback,"  and  is 
widely  used  in  hi-fi  circuits  to  minimize 
distortion  of  all  types. 

The  cathode  follower  and  grounded-grid 
amplifier  circuits  are  both  examples  of 
negative  feedback  in  action. 

If  the  feedback  fraction  is  larger,  the 
apparent  behavior  of  the  amplifier  will  be 
greatly  altered.  The  differences  between 
cathode  followers,  grounded-grid  circuits, 
and  conventional  amplifiers  are  due  en- 
tirely to  the  presence  of  feedback  in  large 
quantities. 

On  the  other  hand,  if  the  phase  relation 
between  input  and  output  is  not  reversed, 
but  is  instead  kept  in  phase  so  that  both 
input  and  output  signals  reach  positive 
peaks  together,  the  picture  changes. 

With  a  small  feedback  fraction,  the 
amplifier's  gain  is  increased,  frequency 
coverage  becomes  narrower,  and  distortion 
rises.  This  comes  about  because  any  small 
change  in  input  signal  will  cause  a  corres- 
ponding larger  change  in  output  signal,  and 
a  part  of  this  change  in  output  signal  comes 
back  as  additional  input  to  reinforce  the 
original  change  and  make  it  appear  larger. 
Any  distortion  introduced  by  the  amplifier 
is  also  returned  to  the  input,  where  it  is 
reiiniplified  —  and  redistorted. 

This  type  of  operation  is  known  as 
"regeneration"  or  "positive  feedback."  It's 
the  basis  for  the  regenerative  receiver 
(which  produces  rather  outstanding  per- 
formance from  a  single  tube  or  transistor) 
and  also  for  the  Q-multiplier. 

The  effects  of  feedback,  both  positive 
and  negative,  are  wrapped  up  in  a  simple 
formula.  The  effective  gain  of  any  ampli- 
fier which  has  feedback  connected  around 
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it  is  equal  to  the  "open-loop"  gain  of  that 
same  amplifier  (the  gain  without  feedback) 
divided  by  what's  left  when  you  subtract 
the  product  of  feedback  fraction  and 
open-loop  gain  from  1 .  If  the  feedback  is 
negative,  the  sign  of  the  feedback  fraction 
is  also  negative,  and  the  "subtraction" 
becomes  addition  instead.  If  the  feedback 
is  positive,  the  sign  of  the  feedback  frac- 
tion is  also  positive,  and  the  subtraction 
remains  subtraction. 

That  is,  if  we  had  an  ampUfiei  with 
open-loop  gain  of  100  and  connected 
negative  feedback  around  it  with  a  feed- 
back fraction  of  0.5%,  the  product  of 
feedback  fraction  and  gain  would  be 
-0.005  times  1  00,  or  -0.5  (remember  that 
negative  feedback  takes  negative  sign).  The 
quantity  to  divide  by  would  then  be 
1  —  (—0.5),  or  1  +  0.5,  which  comes  out  to 
1.5  Effective  gain  of  the  amplifier  would 
be  100/1.5  or  66-67X. 

With  the  same  amplifier,  and  the  same 
feedback  fraction,  but  using  positive  feed- 
back, the  sign  of  the  fraction  would  change 
and  the  quantity  to  use  for  division  would 
become  I  —  0.5,  or  0.5.  Effective  gain  is 
then  100/0.5,  or  200.  The  gain  has  dou- 
bled —  but  so  has  the  distortion. 

With  positive  feedback,  as  the  feedback 
fraction  is  increased  for  any  specific  ampli- 
fier, the  frequency  range  becomes  ever 
narrower  and  the  gain  ever  higher.  Finally  a 
point  is  reached  when  the  product  of 
feedback  fraction  and  open-loop  gain 
equals  1.  Here  the  bandwidth  of  the 
amplifier  becomes  virtually  zero  and  the 
gain  is  effectively  infinite. 

When  this  point  is  reached,  the  division 
factor  in  our  formula  becomes  1  —  I ,  or 
zero,  and  division  by  zero  is  "illegal." 
However,  we  can  see  what  is  happening  by 
looking  at  the  gain  when  the  product  is  just 
a  tiny  bit  smaller  than  1 .  For  instance,  with 
open-loop  gain  of  1 00  and  feedback  frac- 
tion of  0.999%,  the  product  becomes 
0.999,  and  effective  gain  rises  to  100/0.001 
or  100,000.  With  feedback  fraction  of 
0.999%,  the  product  is  0.9999  and  effec- 
tive gain  is  one  million.  With  feedback 
fraction  of  0.999999%,  the  product  is 
0.999999  and  effective  gain  is  100  million. 
You  can  see  that  as  the  feedback  fraction 


increases  to  drive  the  product  closer  and 
closer  to  I ,  the  gain  keeps  rising  at  an 
astronomical  rate. 

At  some  point  during  this  rapid  rise  of 
gain,  no  input  signal  need  be  supplied  to 
the  circuit.  Gain  is  great  enough  that  the 
random  noise  caused  by  motion  of  the 
individual  electrons  within  the  wires  and 
components  of  the  circuit  itself  is  enough 
to  cause  maximum  output,  and  as  soon  as 
any  output  appears  that  provides  all  the 
input  necessary  to  keep  things  going  indef- 
initely. This  self-sustaining  circuit  is  what 
we  call  an  osciUator,  because  it  oscillates 
from  one  state  to  another  continually. 

The  precise  point  at  which  oscillation 
occurs  can  be  predicted  by  part  of  the 
feedback  formula.  Whenever  the  product 
of  gain  and  feedback  fraction  become 
equal  to  1 ,  oscillation  is  sure  to  result.  The 
oscniation  prevents  the  product  from  ever 
becoming  greater  than  I,  incidentally. 

This  imphes  that  any  amplifier  can  be 
turned  into  an  oscillator  by  simply  pro- 
viding enough  positive  feedback  around  the 
amplifier,  and  the  implication  is  absolutely 
correct.  If  the  amphfier  has  no  tuned 
circuits,  the  oscillation  frequency  will  be 
determined  by  the  time  it  takes  the  ampli- 
fier's couphng  capacitors  to  charge  and 
discharge.  We  call  this  kind  of  oscillator  a 
"multivibrator,"  and  it  finds  wide  use  in 
TV,  computer,  and  radar  circuitry.  We 
won't  go  into  it  here  because  it's  not 
required  for  the  General  class  ham  ticket. 

If  the  amplifier  has  neither  tuned  ch- 
cuits  nor  coupling  capacitors,  then  the 
oscillator  has  a  frequency  of  zero.  This 
might  not  seem  hke  much  of  a  circuit  to 
have  around,  but  it's  known  to  the  com- 
puter industry  as  a  "flip-flop"  and  provides 
one  of  the  most  popular  memory  circuits 
around  for  information  processing.  Again, 
since  it's  not  required  for  the  General  class 
exam,  we  won't  go  into  this  more  deeply. 

The  kinds  of  oscillators  we're  interested 
in  right  now  all  do  have  tuned,  circuits,  and 
are  based  upon  rf  amplifiers.  The  tuned 
circuits  are  adjusted  to  provide  maximum 
gain  at  some  specific  frequency,  and  it's 
the  gain  at  this  frequency  (center  fre- 
quency) which  fits  into  the  feedback  form- 
ula.   Thus,    when    oscillation    occurs,   the 
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oscillation  is  at  the  frequency  to  which  the 
resonant  circuits  of  the  amplifier  are  tuned. 

Because  of  this,  we  separate  the  fre- 
quency-determining circuits  of  an  oscfllator 
from  the  rest  of  it,  and  call  them  the 
"resonator."  Requirements  for  a  single- 
frequency  oscillator  are,  then,  threefold. 
We  must  have  an  amplifier,  a  resonator, 
and  a  feedback  network. 

The  feedback  network  provides  the  es- 
sential feedback,  the  resonator  provides 
frequency  control,  and  the  amplifier  keeps 
things  going.  These  three  components  of 
every  single-frequency  oscillator  are  shown 
in  Fig.  3. 

The  purpose  of  an  oscillator  in  a  radio 
transmitter  is  to  control  that  transmitter's 
frequency,  and  this  means  that  the  fre- 
quency of  the  oscillator  must  be  as  stable 
as  possible.  This  requirement  for  high 
frequency  stabihty  influences  all  three 
parts  of  the  oscillator  circuit. 

Feedback  control  is  essential,  because 
with  too  much  feedback  the  gain  can  be  ! 
at  frequencies  which  are  not  exactly  at  the 
frequency  of  maximum  gain.  This  permits 
the  oscillator  frequency  to  wander  about, 
which  defeats  our  purpose.  For  this  reason, 
no  more  feedback  should  ever  be  used  than 
is  required  to  keep  the  oscillator  going. 


^             . 
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Fig.  3.  Addition  of  resonator  to  feedback 
arrangement  of  Fig.  2,  with  proper  phase  of 
feedfaacic  and  feedback  fraction  large  enough 
to  eJminate  any  need  tor  external  input,  pro- 
duces a  tuned  oscillator.  All  rf  oscillators  in 
common  use  share  these  three  components,  and 
the  differences  between  one  type  of  oscillator 
and  another  all  lie  in  the  manner  in  which  one 
or  more  of  the  three  basic  functions  is  achieved. 


The  resonator,  since  it  determines  the 
frequency  in  the  first  place,  must  be  able 
to  stay  tuned  to  one  frequency  for  an 
extended  time  period.  This  is  not  so  simple 
as  it  might  sound.  For  instance,  the  wire  of 
which  a  coil  is  wound  expands  as  it  heats. 


and  the  passage  of  current  through  that 
wire  results  in  heat  being  applied  to  the 
wire.  As  the  wire  expands,  the  coil  dimen- 
sions change.  Even  though  the  change  is 
microscopic,  it  wiU  still  change  the  coil's 
inductance  and  consequently  change  the 
frequency  to  which  the  circuit  is  tuned.  In 
practice,  this  effect  may  cause  a  frequency 
shift  of  several  kilohertz  —  enough  to  take 
a  signal  right  out  of  a  ham  band  if  you're 
operating  near  the  edge. 

When  the  utmost  in  frequency  stability 
is  required  from  an  oscillator,  then,  the 
resonator  is  hardly  ever  a  simple  tuned 
circuit.  Instead,  quartz  crystals  or  "crystal 
resonators"  are  used.  These  are  thin  plates 
of  quartz,  ground  to  precise  sizes  and 
thicknesses,  which  act  exactly  like  tuned 
circuits  to  an  oscillator  circuit  but  which 
are  far  less  effected  by  the  circuit's  opera- 
tion than  are  ordinary  coils  and  capacitors: 

Not  all  frequency-determining  crystals 
are  quartz,  but  the  vast  majority  are. 
Quartz  is  one  of  the  most  sturdy  of  many 
substances  which  have  a  property  called 
"piezoelectricity;"  this  oversized  word 
means  simply  that  these  substances  pro- 
duce electricity  when  squeezed,  pressed, 
bent,  or  otherwise  mechanically  deformed, 
and  conversely  can  be  deformed  by  appli- 
cation of  electrical  energy.  The  crystal  in  a 
crystal  microphone  is  another  piezoelectric 
substance. 

The  crystal  resonator  gets  its  frequency 
stability  from  the  fact  that  it  uses  physical 
resonance  rather  than  electrical  resonance, 
which  eliminates  one  whole  level  of  physi- 
cal-to-electrical  translations  from  the  pro- 
cess. 

When  an  alternating  voltage  is  applied 
across  the  proper  faces  of  a  crystal  resona- 
tor, the  crystal  will  vibrate  in  step  with  the 
voltage.  If  the  frequency  of  the  voltage  is 
such  that  the  vibration  is  "in  tune"  with 
the  natural  vibration  frequency  of  the 
crystal,  the  resulting  vibrations  wUl  be 
much  larger  than  if  it  is  not. 

In  other  words,  the  exchange  of  energy 
between  the  electrical  and  the  mechanical 

states  is  much  more  efficient  if  the  elec- 
trical frequency  matches  the  mechanical 
vibration  frequency;  this  means  that  very 
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little  energy  is  lost  in  the  transition  under 
such  conditions. 

If  we  were  to  suddenly  remove  the 
voltage,  the  crystal  would  continue  to 
vibrate  for  at  least  a  little  while ,  hke  a 
Chinese  gong  which  has  been  struck  one 
time.  Each  vibration  would  produce  electri- 
cal energy  which  could  go  back  into  the 
external  circuit.  This  is  exactly  hke  the 
energy-swapping  role  of  the  LC  tuned 
circuit,  and  is  what  makes  the  crystal 
resonator  act  (to  the  oscillator)  exactly  like 
a  tuned  circuit. 

Even  though  the  frequency  stability  of  a 
crystal  resonator  is  normally  much  greater 
than  that  of  an  LC  circuit,  some  care  is  still 
necessary.  Many  crystals  are  capable  of 
acting  as  resonators  at  several  frequencies, 
and  you  have  to  be  certain  that  you're 
using  the  frequency  you  intended  to.  The 
crystal  itself  can  be  heated  by  circuit 
action,  and  this  will  change  its  dimensions 
and  therefore  its  frequency.  And  finaEy, 
the  dimensions  of  the  crystal  itself  are 
always  subject  to  manufacturiiTg  and  pro- 
cessing tolerances,  so  that  the  frequency 
stamped  on  the  case  is  not  ever  exact,  but 
itself  has  a  tolerance.  This  tolerance  must 
be  taken  into  account  whenever  you're 
operating  near  the  edge  of  a  band,  or  any 
other  time  when  exact  frequency  control  is 
important. 

Crystal  frequency  tolerances  are  usually 
specified  in  percent,  and  a  typical  tolerance  , 
is  0.01%.  This  means  that,  in  the  specified 
oscillator  circuit,  the  crystal's  frequency 
wOl  be  within  0.01%  of  the  marked  fre- 
quency. The  higher  the  frequency  of  the 
crystal,  the  greater  the  absolute  possible 
error  in  hertz.  For  instance,  a  0.01%  crystal 
for  14  MHz  might  have  a  true  frequency 
anywhere  between  13.9986  MHz 
(14  -  (0.0001  X  14))  and  14.0014  MHz.  A 
crystal  to  the  same  tolerance  for  7  MHz 
could  have  true  frequency  from  6.993  to 
7,0007  MHz.  In  the  first  case,  absolute 
possible  error  is  1.4  kHz;  in  the  second, 
700  Hz,  just  half  as  much. 

This  tolerance  must  be  kept  in  mind 
when  ordering  band-edge  crystals.  The  low- 
est frequency  to  order,  with  0.01%  toler- 
ance, for  operation  in  the  7  MHz  band, 
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would  be  7.00071  MHz.  With  maximum 
iow-side  error,  this  would  stjU  come  out  as 
7.00071-0.0070071,  or  7.0000099  MHz, 
less  than  10  hertz  inside  the  band  hmit. 

The  way  to  calculate  the  tolerance  is  to 
add  the  tolerance  to  100%,  then  multiply 
the  band-edge  frequency  by  the  result  if 
you're  ordering  for  the  low  end  of  the 
band,  or  divide  the  band-edge  frequency  by 
the  result  if  you're  going  for  the  upper  end 
(either  way,  your  answer  will  be  farther 
inside  the  band  than  the  exact  limit).  Then 
round  off  the  answer  in  the  direction 
which  takes  you  still  more  inside  the  band. 

While  we've  discussed  tolerance  mainly 
in  connection  with  crystal  resonators,  an 
LC  resonator  has  tolerances  too,  and  the 
same  kinds  of  considerations  apply.  Any 
time  operation  is  planned  near  a  band  edge, 
it's  necessary  to  be  certain  that  you  know 
exactly  where  that  band  edge  is,  and  keep 
your  signal  on  the  legal  side  of  it. 

The  major  advantage  of  the  crystal 
resonator  is  its  stability,  but  at  the  same 
time  this  leads  to  a  drawback.  The  fre- 
quency of  a  crystal  resonator  is  difficult  to 
change.  Because  of  this,  variable  frequency 
oscillators  (vfo  circuits)  using  LC  resona- 
tors are  highly  popular. 

Both  crystal  and  variable  frequency 
oscillators  operate  in  essentially  the  same 
way;  the  major  technical  difference  is  the 
type  of  resonator  used  J,  and  the  major 
operational  difference  is  that  the  vfo  is  less 
stable  but  often  more  convenient  to  use 
than  is  the  crystal. 

Most  of  the  common  oscillator  circuits 
come  in  both  crystal  and  vfo  forms,  but 
sometimes  different  names  are  apphed  to 
the  two  versions  of  the  same  circuit.  Since 
all  osciUatoTS  used  in  radio  transmitters 
must  include  the  three  basic  components 
shown  in  Fig.  3,  the  major  differences 
between  different  oscillator  circuits  are  the 
Ways  in  which  these  components  are  inter- 
connected. In  most  cases,  but  not  all,  the 
variations  occur  in  the  connection  of  the 
feedback  network. 

The  feedback  network  must  couple  out- 
put back  to  input  in  the  proper  phase,  and 
with  the  proper  feedback  fraction,  but  so 
long  as  it  accomplishes  these  two  tasks 
everything  else   about   it   is  free   to  vary 
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without  limit.  Thus  it  can  be  placed  at 
almost  any  point  in  an  amplifier  circuit 
where  it  can  mesh  output  with  input.  Some 
oscillators  (such  as  the  Armstrong  and 
tune-plate-tuned-grid  circuits)  have  it  con- 
nected to  the  plate,  while  others  (such  as 
the  Hartley  and  Colpitts  arrangements) 
have  it  in  the  cathode  circuit. 

Figure  4—8  show  several  oscillator  cir- 
cuits, including  those  in  most  common  use 
today.  In  all  these  illustrations,  the  feed- 
back networic  is  indicated  by  heavy  lines. 

Figure  4  is  the  oldest  of  all  oscillator 
circuits  using  vacuum  tubes,  the  Armstrong 


Fig.   4.  Armstrong  oscillator;  feedback  is  via  a  r 
"tickler"  coil. 


oscillator.  It  works  only  with  an  LC  reson- 
ator, which  is  in  the  grid  circuit,  and  the 
feedback  is  applied  by  means  of  a  coil  in 
the  plate  circuit  which  is  coupled  to  the 
grid  coil.  Tiiis  plate  coil  is  called  the 
"tickler"  and  its  number  of  turns  is  ad- 
justed to  vary  the  feedback  fraction. 

The  Armstrong  oscillator  is  virtually 
obsolete  today,  although  it's  stUl  around  in 
some  regenerative  detector  circuits  and 
sometimes  finds  use  in  receiver  local  oscil- 
lators. We  include  it  both  for  its  historical 
interest  and  because  it  spotlights  so  clearly 
the  feedback  function  of  all  oscillators. 

Figure  5  is  the  "tuned-plate-tuned-grid" 


Fig.  6.  Miller  crystal  oscillator  is  simply  a 
crystal  version  of  TPTG  circuit  (Fig.  5),  with  a 
crystal  replacing  the  grid  tank  circuit. 

(TPTG)  oscillator.  This  circuit  is  identical 
to  a  triode  amplifier  circuit  which  has  not 
been  neutrahzed,  and  oscillates  when  the 
plate  and  grid  circuits  are  tuned  to  slightly 
different  frequencies.  The  feedback  path  in 
this  one  is  through  the  tube,  by  means  of 
plate-to-grid  capacitance.  While  the  TPTG 
oscillator  is  also  obsolete,  its  basic  principle 
survives  in  the  circuit  of  Fig.  6. 

This  circuit,  the  Miller  crystal  oscillator, 
simply  substitutes  a  crystal  resonator  for 
the  TPTG's  tuned-grid  circuit.  The  re- 
sulting oscillator  is  widely  used  in  VHF 
transmitters.  As  in  the  TPTG,  feedback  is 
through  the  tube,  and  plate-circuit  tuning 
is  critical.  For  best  results,  the  plate  must 
be  tuned  to  a  frequency  sUghtly  different 
from  the  crystal. 

The  Hartley  oscillator  (Fig.  7)  can  read- 
ily be  recognized  by  its  tapped  grid  coil 
and  the  fact  that  the  cathode  returns  to  the 


I 


Fig.    7.   The  Hartley  oscillator  is  always  identi- 
fied by  a  cathode  tap  on  the  coil. 


Fig. 
path 
tube. 


5.  Tune-plate  tuned-grid  oscillator  feedback 
runs  through  the  grid-plate  capacitance  of 


cqU  tap  rather  than  to  ground.  Feedback  is 
via  the  cathode  circuit,  and  is  adjusted  by 
varying  the  tap  position  (normally  by 
adding  or  removing  turns  at  the  grid  end  of 
the  coil,  which  effectively  moves  the  tap 
down  or  up  the  total  coU).  This  circuit  is 
alnsost  universally  used  for  receiver  local 
oscillators,  and  is  also  found  in  transmitters 
both  as  a  vfo  and  in  a  crystal  version.  In 
the   crystal  version,  the  crystal  does  not 
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replace  the  LC  tuned  circuit.  Instead,  it 
replaces  the  coupling  capacitor  from  grid 
to  tuned  circuit. 

The  most  widely  used  oscillator  circuit 
at  present,  however,  is  the  one  shown  in 
Fig.  8.  This  one,  identifiable  by  the  two 
series-connected  capacitors  from  grid  to 
ground  and  the  cathode  connection  to  the 
junction  of  these  capacitors,  goes  under  at 
least  three  different  names,  which  identify 
the  variations  shown  as  A,  B,  and  C  in  the 
illustration. 


Fig.  8,  Capacitance  feedback  circuit  goes  under 
various  names,  depending  on  the  tuned-circuit 
arrangement. 


All  three  versions  obtain  their  feedback 
from  the  cathode  circuit,  by  voltage-divider 
action  in  the  series  capacitors.  The  circuit 
is  electrically  equivalent  to  the  tapped  coil 
of  the  Hartley  oscillator,  but  in  practice  is 
easier  to  adjust  because  either  or  both  of 
the  capacitors  may  be  an  adjustable  trim- 
mer, permitting  convenient  adjustrnent  of 
feedback  fraction. 

The  differences  between  the  three  ver- 
sions aU  involve  the  resonator  portion  of 
the  circuit.  When  a  high-capacitance,  low- 
inductance  LC  resonator  is  used  and  con- 
nected as  shown  at  A,  the  circuit  is  called  a 
"high-C  Colpitis"  oscillator.  This  version  is 
popular  as  a  vfo.  It  can  be  designed  to 
permit  extremely  precise  tuning  and  high 
stability. 

When  a  low-capacitance,  high- 
inductance  LC  resonator  is  connected  as 
shown  at  B,  the  result  is  the  Clapp  oscilla- 
tor. At  one  time  this  circuit  was  almost 
exclusively  used  for  vfo's,  but  in  recent 
years  its  sensitivity  to  small  changes  of 
capacitance  has  caused  it  to  decline  some- 
what in  popularity.  It's  stiU  around  in 
goodly  numbers,  though. 

When  a  crystal  resonator  is  used  as  at  C, 


the  circuit  is  called  both  a  "grid-plate" 
oscillator  and  a  "crystal  Colpitis"  circuit. 
Quite  possibly  more  crystal  oscillator  cir- 
cuits in  use  today  are  of  the  Colpitis 
variety  than  are  of  any  other  single  type. 
Since  no  tuning  coil  is  necessary,  the 
circuit  covers  a  wide  frequency  range;  aU 
that's  necessary  is  to  plug  in  a  crystal  for 
the  frequency  desired.  Addition  of  a  tuning 
coil  in  the  plate  circuit  makes  it  easy  to 
pick  off  any  desired  multiple  of  the  crystal 
frequency  —  a  popular  feature  with  VHF 
operators  who  often  use  this  circuit  with 
an  8  MHz  crystal  to  get  24  or  25  MHz 
output  direct  from  the  oscillator  by  taking 
the  third  harmonic  of  the  crystal  fre- 
quency. Stability  is  excellent,  and  power 
output  is  adequate. 

What's  Unusual  About  the  Amplifier? 

We've  already  examined  the  subject  of 
amplifiers  in  general  several  times  so  far  in 
this  study  course,  but  the  ampUfier  of  a 
transmitter  is  a  bit  different  from  the 
common  run  of  amplifier  circuit.  Our 
question,  then,  is  "how?" 

In  a  transmitter,  the  amplifier  portion 
serves  several  purposes.  Most  obvious  is  its 
action  in  stepping  up  the  relatively  feeble 
output  of  the  oscillator  to  the  power  level 
desired  for  feeding  to  the  antenna.  Not  so 
obvious  is  its  action  of  "isolating"  the 
oscillator  from  external  influences. 

The  oscUlator,  you  see,  is  a  rather 
sensitive  circuit.  Almost  anything  -  a 
change  in  operating  voltage,  variations  in 
the  appUed  load,  or  mechanical  vibra- 
tion -  can  cause  its  frequency  to  change. 
This  is  something  which  we  do  not  wish  to 
have  happen,  and  so  we  connect  an  ampM- 
fier  between  the  oscillator  and  the  antenna 
even  when  the  oscillator  is  capable  of 
deUvering  enough  power  by  itself,  in  order 
to  provide  a  constant  load  on  the  oscillator 
and  let  the  variations  of  operating  condi- 
tions all  be  appUed  to  the  amplifier. 

White  the  amphfier  is  performing  both 
these  functions,  it  must  of  course  not 
introduce  any  unwanted  output  fre- 
quencies of  its  own,  nor  must  it  influence 
the  oscillator's  frequency,  itself. 

The  result  of  these  requirements  is  that 
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the  portion  of  a  radio  transmitter  whicli  we 
are  here  calling  "the  amplifier"  normally  is 
not  just  a  single  amplifier  stage,  but  instead 
is  a  whole  string  of  amplifiers  connected 
end  to  end.  Some  are  designed  to  provide 
isolation,  and  some  for  power  handling. 

The  last  stage  in  the  amplifier  (the  one 
which  feeds  the  antenna)  is  called  the 
"final"  for  reasons  which  should  be  appar- 
ent. Between  the  oscillator  and  the  final, 
we  may  encounter  "buffer"  stages  which 
are  intended  primarily  to  provide  oscillator 
isolation,  "driver"  stages  which  are  in- 
tended to  boost  power  level  up  to  that 
required  by  the  final  as  its  input,  or  both. 

The  buffer  stages  accomplish  their  func- 
tion of  providing  isolation  in  several  ways. 
To  begin  with,  every  amplifier  stage,  whet- 
her intended  as  a  buffer  or  not,  provides  at 
least  some  isolation  between  the  stage 
which  precedes  it  and  the  stage  which 
follows.  Some  buffers,  then,  are  indistin- 
guishable from  any  other  rf  power  ampli- 
fier designs. 

Occasionally  a  circuit  designer  will  set 
up  a  buffer  stage  to  operate  in  class  A 
rather  than  in  class  C  (the  normal  operating 
condition  for  rf  power  amplifiers).  This  is 
done  because  a  properly  operating  class  A 
amphfier  imposes  no  load  on  the  stage 
which  precedes  it,  yet  is  capable  of  pro- 
viding sufficient  power  output  to  drive  a 
class  C  stage  behind  it.  If  a  class  A  buffer  is 
used,  it  normally  is  driven  by  the  oscillator 
itself;  with  no  (or  little)  loading  upon  the 
amplifier,  frequency  stability  is  increased. 

Another  trick  sometimes  used  in  buffer 
design  is  to  employ  a  cathode  follower 
rather  than  a  normal  grounded-cathode 
circuit.  The  cathode  follower,  with  its 
100%  negative  feedback,  is  noted  for  its 
isolation-providing  capabiUty,  While  it  can- 
not produce  any  voltage  gain,  it  can  and 
does  provide  power  ampUfication. 

One  of  the  most  popular  techniques 
used  in  buffering,  though,  is  to  operate  the 
oscillator  at  some  submultiple  of  the  de- 
sired output  frequency,  and  then  use  a 
frequency-multiplying  stage  or  stages  as  the 
buffer. 

A  frequency  multipher  looks  just  like  an 
ordinary   amplifier,   but   is  operated  with 


additional  bias  (deeper  into  class  C),  and  its 
input  and  output  circuits  are  tuned  to 
different  frequencies.  The  class  C  operation 
provides  current  pulses  in  the  output  cir- 
cuit, and  if  the  output  tank  is  tuned  to  a 
frequency  twice  that  of  the  input,  these 
pulses  will  occur  every  other  cycle  of 
output  frequency.  That's  often  enough  to 
keep  things  going;  multiplication  of  up  to  5 
times  in  one  stage  is  possible. 

With  the  input  and  output  circuits  of 
the  multiplier  stage  operating  at  different 
frequencies,  isolation  between  them  is  na- 
turally better  than  if  they  were  on  the 
same  frequency. 

This  technique  is  virtually  standard 
practice  with  vfo  circuits.  Most  ham  vfo's 
operate  in  the  1.75  MHz  region  to  provide 
output  at  3.5  and  7.0  MHz,  and  in  the  7 
MHz  region  for  output  at  14,  21,  and  28 
MHz.  VHF  vfo's  usually  operate  in  the  8.0 
to  8.33  MHz  region,  providing  output  at  24 
or  25  MHz,  which  is  then  multiphed  again 
in  the  transmitter,  by  2  to  reach  50  MHz 
and  by  6  to  get  up  to  144  MHz. 

Frequency  multipliers  are  also  used  as 
drivers,  but  their  efficiency  is  much  less 
than  that  of  "straight-through"  or 
"straight"  amplifiers  (those  in  which  input 
and  output  are  on  the  same  frequency).  A 
multiplier  which  doubles  its  input  fre- 
quency provides  about  half  the  output  that 
the  same  circuit  would  give  in  straight 
through  operation;  a  tripler  gives  about  one 
third,  a  quadrupler  about  one  fourth,  and 
so  forth. 

One  great  advantage  of  multiplier  stages 
is  that  they  cannot  oscillate  because  the 
output  signal  is  different  in  frequency  from 
the  input  signal,  and  so  feedback  cannot  be 
sustained,  A  straight  through  amplifier,  on 
the  other  hand,  is  virtually  the  same  circuit 
as  the  TFTG  oscillator,  and  if  triodes  are 
used  it  must  be  neutralized  to  prevent 
"self-oscillation."  Even  with  multigrid 
tubes,  which  make  it  possible  to  operate 
without  neutrahzation,  it's  still  a  good  idea 
to  neutralize  all  straight  amplifiers  in  a 
transmitter,  to  keep  out  of  trouble. 

Neutralization  is  the  technique  of  can- 
celling out  all  positive  feedback  from  an  rf 
amphfier  stage,  in  order  to  make  it  impos- 
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sible  for  that  stage  to  oscillate.  While  the 

amplifier  may  have  been  designed  to  avoid 
positive  feedback,  when  the  thing  is  actu- 
ally built  it's  almost  impossible  to  get  rid 
of  all  possible  feedback  sources.  Stray 
capacitance,  power  wiring,  magnetic  cou- 
pling between  coils,  and  similar  factors 
bring  in  feedback  whether  we  want  it  or 
not.  Careful  parts  layout  can  minimize  the 
problem,  but  cannot  eliminate  it. 

Since  we  cannot  ehminate  all  the  posi- 
tive feedback,  we  neutralize  it  instead.  We 
do  this  by  adding  negative  feedback  to  the 
circuit.  The  negative  feedback  cancels  out 
the  positive  feedback,  and  the  net  result  is 
(ideally)  no  feedback  at  aU,  In  practice,  we 
usually  adjust  everything  to  slightly  "over- 
neutralize"  the  stage,  in  order  to  have  a 
safety  factor  against  component  aging  and 
the  like,  and  also  because  our  means  of 
detecting  exact  neutralization  are  not  com- 
pletely accurate. 

Some  of  the  ills  which  can  be  prevented 
or  eliminated  by  proper  neutrahzation  of 
the  amplifier  include  self -oscillation,  erratic 
shifts  of  stage  gain  with  small  changes  in 
operating  frequency,  non-linear  distortion 
in  modulated  amphfiers,  and  splattering  in 
SSB  hnear  circuits,  x      Several  procedures 

Several  procedures  may  be  followed  to 
properly  neutralize  an  rf  amplifier.  Ail  in- 
volve balancing  out  the  unwanted  positive 
feedback  by  artifically  supplied  (and  adjus- 
table) negative  feedback,  and  detecting  the 
balance  point  by  means  of  a  sensitive  indi- 
cator. The  negative  feedback  is  usually 
taken  from  the  plate  circuit  to  the  grid 
circuit. 

Figure  9  shows  a  typical  neutralization 
circuit,  based  ori  recommendations  in  the 
ARRL  handbook.  Capacitor  CI  is  the 
normal  bypass  capacitor  for  the  grid  tank, 
and  C2  is  the  neutralizing  capacitor. 

Even  though  we  often  consider  a  bypass 
capacitor  to  be  a  "dead  short"  for  rf 
energy,  actually  it  must  always  have  at 
least  a  little  impedance  at  any  frequency 
lower  than  infinity.  CI,  therefore,  is  not 
ever  a  true  short  for  rf,  and  any  signals 
which  are  applied  across  CI  must  also 
appear  at  the  grid  end  of  the  circuit.  C2  is 
of  much  smaller  capacitance  than  CI, 
which    means    that    it    has    much  greater 


Fig.  9,  Neutralization  circuit  for  conventional 
single-ended  rf  antpiifier  makes  use  of  voltage- 
divider  action  of  capacitors  C2  and  CI,  in 
series,  to  provide  negative  feedback  from  plate 
to  grid  circuit.  CI  is  norma!  grid  bypass 
capacitor  and  C2  is  called  the  neutralizing 
capacitor.  Normally  Cl's  value  is  fixed  and  C2  is 
variable.  By  adjustment  of  C2,  negative  feed- 
back through  neutralization  circuit  is  made  to 
balance  out  any  positive  feedback  from  rest  of 
circuit  which  might  cause  amplifier  to  osciUate. 


impedance  at  any  frequency,  and  so  the 

two  capacitors  together  form  a  voltage 
divider  between  the  tube's  plate  and 
ground.  The  small  part  of  the  plate  signal 
which  appears  across  C2  is  thus  fed  back 
into  the  grid  circuit,  and  the  capacitance 
ratio  between  CI  and  C2  determines  the 
feedback  fraction.  The  feedback  is  made 
negative,  as  required,  by  the  fact  that  plate 
and  grid  voltages  in  a  ground ed-cathode 
ampUfier  are  exactly  out  of  phase  with 
each  other. 

Adjustment  is  accomplished  by  varying 
the  value  of  either  CI  or  C2,  leaving  the 
other's  value  fixed,  until  no  feedback 
exists.  In  most  transmitters,  C2  is  adjusted 
and  CI  is  fixed  in  value.  Special  "neutra- 
lizing capacitors"  with  very  smaU  capaci- 
tance and  high-voltage  insulation  axe  avail- 
able for  this  purpose.  Alternatively,  C2  can 
be  left  fixed,  and  Cl's  value  adjusted,  [n 
this  case,  high  capacitance  trimmers  or 
variable  capacitors  are  required  at  CI,  but 
the  requirement  for  high-voltage  insulation 
is  minimized. 

Whichever  of  the  two  is  adjusted,  the 
procedures  are  the  same. 

One  of.the  most  common  procedures  for 
neutralization  begins  with  the  removal  of 
all  supply  voltages  except  filament  power 
from  the  stage  being  neutralized.  Then  a 
sensitive   rf  indicator,  such  as  a  vacuum- 
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NEED  CRYSTALS 


SPECIALS 


We  can  supply 
crystals  from 
2  KHz  to  80  MHz 
in  many  types 
of  holders. 


fi'Jl".',X^,">'*'"  (3579.  545KHi)  Wirt  l.idi 
«A  *^"3^  Iret^uifnny  iilandatd  crystal  <HC  iS/Ul 

1000  KH?.  fr^qutncj-  standard  <HC6/U> 

Any  CB  crystal,  Lrans.  oc  rec. 
(cKci'pt  synthesizer  ecystajs> 

Any  amateur  band  crystal  in  FT-243  holders 
(cxcepl  HO'leO  meters) 

HO  meter  crystal*;  in  FT-Z43  holders 


41.60  4  for  5.00 
4.50 
4.50 

2.50 

1.50  4  for  5.00 


We  have  in  stock  over  six  million  crystals 
whiicii  include  types  CRIA/AR,  FT243, 
FT241,  MC7,  HC6/U,  HC13/U,  etc. 
Send  lOi^  for  our  1970  catalog  with 
oscillator  circuits,  listing  thousands  of  fre- 
quencies in  stock  for  immediate  delivery. 
(Add  1 0^  per  crystal  to  above  prices  for 
shipment  1st  class  mail:  \54  each  for  air 
mail.) 

ORDER  DIRECT 

with  ctieck  or  money  order  to 

Special  OusntiTV  Prices 
to  Jobbers  and  Dealers 


mwLs 


24«0B  Cmtal   Dr..  Fl.  Myirt,  FIe.  SSMl 


GATEWAY 

ELECTRONICS 

6150  DELMAR  BLVD..  ST.  LOUIS.  MO  63112 
314    726-6116 


FACTORY  FRESH  IC's 

NL-940  DIGITAL  NIXIE  TUBES  Numerals  0- 

9  w/decimals $4.75 

7400  SERIES  GATES  -  (any  type-please  spe- 
cify) dual  inline  package     50 

7490  COUNTER,  7475  QUAD  LATCH,  7441 A 

NIXIE  DRIVER -all  three  for  only    7.50 

930  SERIES  DTL  GATES  -  (any  type-please 

specify)  dual  inline  package    60 

7400  SERIES  DUAL  FLIP  FLOPS -(any 
type-please  specify)  dual  inline  package  .  .  1.25 
709   OP   AMP  in  TO-5  CASE.   Ideal   for  pre- 

amps,  RTTY,  TU,  AFSK  DSC.  etc 1 .25 

MOTOROLA  MECL  -  MC301,  MC303, 
MC304,  MC308,  IV1C309  -  your  choice  60rf 

10  for 5.00 

MOLEX  IC  SOCKETS -for  PC  BOARDS, 

16  Pin 40 

14  Pin 35 

Send  for  cataJog  —  Jias  gone  to  print  —  available 
shortly.  Minimuin  order  $5.00,  Stop  in  and  see 
us  when  you  're  in  St.  Louis 


tube  voltmeter  v/ith  rf  probe,  is  coupled  to 
the  output  side  of  the  stage,  and  the  stage 
is  driven  at  full  rated  input  (drive)  power. 
Since  no  power  is  being  supplied  to  the 
stage,  any  rf  which  appears  at  the  output 
indicator  must  be  the  result  of  a  feedback 
path. 

While  driving  the  stage  and  observing 
the  output  indicator,  the  neutralization' 
adjustment  is  tlien  varied  slightly.  If  indi- 
cated output  increases,  the  adjustment  is 
moved  in  the  other  direction.  With  careful 
adjustment,  the  fed-through  power  can  be 
reduced  to  a  level  too  low  to  be  detected 
by  the  indicator,  and  the  stage  is  then 
considered  to  be  neutralized.  When  this 
point  is  reached,  the  positive  and  neative 
feedback  paths  are  cancelling  each  other 
out,  and  effectively  no  feedback  at  all 
exists  within  the  circuit. 

Another  procedure  for  neutralization 
eliminates  the  requirement  for  an  output 
indicator,  but  applies  only  to  class  C  stages 
in  which  grid  cvurrent  is  metered.  Drive 
power  is  applied  in  the  absence  of  power- 
supply  voltage,  and  the  input  tuning  ad- 


justed for  maximum  indicated  grid  current. 
The  output  tuning  is  then  swung  through 
its  range.  If  a  feedback  path  exists,  the 
grid-current  reading  will  fluctuate  as  the 
output  tank  tunes  through  resonance,  as  it 
absorbs  some  of  the  drive  energy  via  the 
feedback  path.  The  neutralization  is  then 
adjusted  until  this  "flicker"  of  the  meter  is 
eliminated. 

Either  procedure  is  accurate  enough  for 
all  practical  purposes.  The  one  using  an 
output  indicator  applies  to  all  kinds  of  rf 
amplifiers,  while  that  using  the  grid-current 
meter  applies  only  to  amplifiers  which 
draw  grid  current  and  which  have  pro- 
visions for  metering  it. 

Not  all  rf  amplifiers  are  "single-ended;" 
a  circuit  called  "push-pull"  is  popular  for  rf 
amplifier  use,  and  its  neutralization  is 
handled  in  a  slightly  different  manner. 

With  a  push-puU  amplifier,  the  neutra- 
lizing capacitors  are  connected  from  the 
plate  of  one  tube  to  the  grid  of  the  other  as 
shown  in  Fig.  10.  Adjustment  is  similar  to 
that  for  single-ended  stages,  with  the  added 
complication    that    the    two   separate   ad- 


MAY   1971 


107 


Fig,  10.  Neutralization  techniques  for  puib-pull 
amplifiers  differ  somewhat  from  that  shown  in 
Fig.  9.  Here  two  neutralizing  capacitors  ^e 
used;  they  connect  from  plate  of  one  tube  to 
grid  of  other  and  vice  versa.  Since  two  tubes 
always  operate  out  of  phase  with  each  other, 
feedback  still  works  out  to  be  negative.  The 
two  neutralizing  capacitors  interact  with  each 
other,  and  adjustment  of  both  must  be  checked 
whenever  either  is  adjusted. 


justments    interact    with    each   other   and 

both  must  be  checked  every  time. 

Why  and  How  is  Power  Measured? 

It's  fairly  simple  to  explain  why  the  dc 
power  input  to  an  amateur  radio  trans- 
mitter must  be  measured.  Section  97.67  of 
the  FCC  Rules  and  Regulations  declares 
that  "except  for  power  restrictions  as  set 
forth  in  97.61,  each  amateur  transmitter 
may  be  operated  with  a  power  input  not 
exceeding  1  kilowatt  to  the  plate  cir- 
cuit ..."  The  restrictions  referred  to  limit 
power  input  in  the  160-meter  (1.8  MHz) 
band  on  a  state-by-state  basis  to  prevent 
interference  with  the  LORAN  navigation 
system,  and  in  the  420—450  MHz  band  on 
a  regional  basis  to  prevent  interference 
with  space  telemetry  and  military  experi- 
mental radar  installation. 

Additionally,  transmitters  operated  by 

Novices  are  limited  to  a  maximum  power 
input  of  75W.  In  general,  though,  the 
power  limit  for  the  most  popular  ham 
bands  is  1  kW.  That's  what  we  mean  when 
we  say  "the  legal  hmit"  or  "a  fuU  gallon." 
And  aven  when  the  Umit  is  lower,  such 
as  the  lOOW  permitted  for  many  states  in 
daytime  on  the  160  meter  band,  or  the  25 
to  200W  permitted  on  1 60  at  night,  we  still 
must  measure  the  power  to  be  certain  that 
we   never   exceed   the  legal  limit  for  the 


specific  frequency  and  the  specific  time  at 

which  we  are  operating. 

While  we're  on  the  subject  of  legal 
■  hmits,  it's  well  to  point  out  that  Section 
324  of  the  Communications  Act  of  1 934 
includes  another  legal  hmit  which  super- 
sedes that  imposed  by  FCC  rules.  It's 
rather  specific,  too:  "In  all  circumstances, 
except  in  case  of  radio  communications  or 
.signals  relating  to  vessels  in  distress,  all 
radio  stations,  including  those  owned  and 
operated  by  the  United  States,  shall  use  the 
minimum  amount  of  power  necessary  to 
carry  out  the  communication  desired." 
(Emphasis  supphed.) 

That  boils  down  to  this:  We  can  never 
use  more  power  than  FCC  rules  permit,  but 
we  cannot  use  even  that  much  unless  it's 
necessary  to  carry  out  the  communica- 
tions. 

Unfortunately  for  the  interests  of  inter- 
ference reduction,  the  judgment  of  how 
much  is  "necessary"  appears  to  be  entirely 
subjective,  and  we  have  never  heard  of  any 
operator  getting  into  trouble  for  using 
"more  power  than  necessary"  —  although 
several  have  had  their  hcenses  suspended 
and  a  number  of  operating  awards  have 
been  revoked  for  using  more  power  than 
FCC  rules  permit. 

The  same  section  of  the  FCC  rules 
which  sets  the  1  kW  limit  goes  on  to 
specify  just  a  little  bit  about  how  the 
measurement  is  to  be  made.  "An  amateur 
transmitter  operating  with  a  power  input 
exceeding  900W  to  the  plate  circuit,"  it 
says,  "shall  provide  means  for  accurately 
measuring  the  plate  power  input  to  the 
vacuum  tube  or  tubes  supplying  power  to 
the  antenna." 

Below  the  900W  level,  apparently,  an 

"educated  guess"  is  adequate  measure- 
ment. In  point  of  fact,  the  dc  plate  power 
input  is  determined  by  multiplying  plate 
supply  voltage  times  plate  current.  Some 
method  of  measuring  plate  current  is  neces- 
sary in  order  to  properly  tune  the  trans- 
mitter, and  this  is  usually  a  milliammeter. 
At  low  to  moderate  power  levels,  many 
operators  simply  multiply  the  measured 
plate  current  by  the  calculated  plate  supply 
voltage,   which   is   a  little  better  than  an 
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"educated  guess"  but  not  good  enough  for 
high-power  use.  For  900W  or  above,  it's 
necessary  to  have  both  a  voltmeter  and  a 
milliammeter  on  the  plate  circuit  in  order 
to  comply  with  the  rule  which  requires 
means  for  accurate  measurement.  It's  also  a 
good  idea  when  operating  within  10%  of 
the  power  limit  on  any  of  the  bands  which 
have  lower  power  limits. 

Now  that  we  know  why  it's  necessary  to 
measure  power  input,  let's  see  how  it  is 
done.  We've  already  indicated  the  actual 
technique;  measure  or  estimate  the  plate 
voltage,  and  multiply  by  the  measured 
plate  current.  But  just  how  should  we 
measure  current? 

For  ordinary  AM  phone  operation,  it 
might  not  be  too  confusing.  The  plate- 
current  meter  of  a  properly  operating 
phone  transmitter  remains  steady,  so  you 
have  only  one  reading  to  concern  yourself 
with. 

But,  as  we  shall  see  next  time  out,  the 
actual  peak  power  input  to  the  transmitter 
is  at  least  half  again  greater  than  the 
indicated  dc  input,  and  may  be  twice  as 
great,  depending  upon  your  definition  for 
"peak  power  input." 

Should  that  concern  us  in  our  power 
measurement?  This  question  has  not,  so  far 
as  we  know,  been  officially  answered,  but 
in  practice  the  answer  is  no.  The  power 
input  referred  to  by  the  FCC  is  the 
indicated  power  input,  and  the  additional 
power  involved  in  AM  phone  operation  is 
ac  power  from  the  modulator. 

How  about  a  controiled-carrier  AM  rig, 
in  which  the  indicated  plate  current  gyrates 
with  modulation?  Or,  worse  yet,  a  single 
sideband  transmitter,  which  has  no  input 
power  in  the  absejice  of  speech,  yet  fluc- 
tuates all  over  the  current  dial  when 
modulation  is  applied? 

The  answer  for  both  these  cases  is  that 
the  measured  power,  as  indicated  on  the 
panel  meters,  must  never  exceed  the  legal 
Umit,  The  FCC  recognizes  that  instan- 
taneous power  peaks  may  easily  go  above 
the  limit,  but  by  specifying  a  quarter- 
second  time  constant  for  the  meters  they 
assure  that  this  apparent  loophole  is  not 
really    very    big,   and    put    SSB    and    con- 
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WABEHOUSE-SPACE-REDUCTION  SALE: 
(GIVEAWAY  PRICES!) 


LINE-VOLTAGE  REGULATORS: 

Sorensen  Si  Superror  Elect.  Electronic 

Types.  0.1%  Regulation,  3%  Max.  Harmonics: 

500  VA,  95-130  V  in,  110-120V  out     35.00 

1000  VA  ditto  fob  Utica  NY.  or  Los  Angeles    ....  37.50 

2000  VA  ditto  fob  Los  Angeles    67.50 

2500  VA  0.01%  regulation  ditto,  Los  Angeles    ....  99.50 

2500  VA  0.1%  resulation  ditto,  Los  Angeles   89.50 

3000  VA  0.1%  ditto  brand  new.  Utica,  N.Y 99.50 

5000  VA  0.1%  ditto  checked  OK,  Los  Angeles     .  .  149.50 

ditto  1  90-250  V  to  220-240  V,  Los  Angeles     .  .  .  149.50 

Electromechanical,  1%,  No  Distortion; 

6000  VA  Super.  Electric   Utica  or  Los  Angeles     .  .  .  49.50 

ditto  General  Radio  #1570AL,  Los  Angeles    .  .  .  57.50 

15  KVA  Superior  Electric  Los  Angeles     195.00 

27KKVA  1  Ph.  205-250  V  to  220-240,  Los  Angeles  195.00 
20  KVA  3  Ph.  195-255  v  to  220-240,  Los    195.00 


Miscellaneous  Bargains: 
General   Radio?r1610A:   A  complete  Capacity-measuring 
system  in  a  43"  hioh  cabinet,  sold  for  $2090.00.  Bridge, 
Oscii.,   Null    Det.,    Filter,  Guard  ckt,  etc.  Excellent  con- 
dition quaranteed   195.00 

Sorensen    E-28-30:    ReguL    DC    pwr  Sply   25-31    v    0-30 

amps,  metered,  FOB  Los  Angeles 59.50 

L&N    #1554-A2:   $3200.00  Capacitance  a  Conductance 

Bridge  Assembly,  measures  fnsulatior*  etc 195.00 

AN/ASM-3;    Complete    new    Test    Set    for   AN/ASQ-S 

fVlagnetometer,  with  books,  fob  San  Diego 295.00 

Gas  Laser:  Spectra  Physics  W\  tO  with  tens,  less  the  simple 

power  supply.  With  book    50.00 

Nanosec  Pulses  32  KV   3  ma.  Details:  Ask!     60.00 

Hoist  Test  Set  for  AN/AQS-IO  Sonar   27.50 

Hughes  #VTW-29  Stored  Energy  Welder  Pwr 27.50 

Raytheon  #18A  Stored  Energy  Welder  pwr  Sply  . .  27.50 
Stoddart  TS-587  {NMA-5)  RFI  Meter  15-400  MHz,  needs 

repairs^  Sold  ss-is,  clean,  w/book     97.50 

TIC  ff431  Eiectronic  Freq.  Changer  (or  1000  watt 
amplifier?)   Input  230  v  1   ph  60  Hz.  Output  adjustable 

105-1?0  V,  330  to  3900  Hz.  I  ph     195.00 

CML  #33823  3  ph  Electronic  Freq.  Converter,  1500  VA. 
I  nput  220  V  3  ph  GO  Hz,  output  1 1  5  v,  3  ph,  350  to  450 
Hz;  or  use  500  VA  any  leg  with  no  danger  of  unbalance' 
or  1000  VA  any  leg  (3  KVA  total)  for  any  10-second 
starting  load 295.00 


If  you  don't  see  it  here,  ask  for  it! 

Or  ash  far  the  KIND  of  material  you  want,  like 
Oscilloscopes,  Counters,  VTVM's,  etc.  etc.  But  don^t  ask 
for  a  general  catalog  ■  .  -  t^e  beliei>e  that  is  nonsense  in 
BurplltE  .  .  .  we  get  new  things  in  almost  every  day!  WE 
ALSO  BUY!  So  tell  us  what  yon  haue,  condition,  and 
your  asking  price. 


R.  E.  GOODHEART  CO.,  INC. 

Box  1220-GC,  Beverlv  Hills,  Calif,  90213 
Phones:  Area  Code  213,  Office  272-5707 


Thousands  of  Parts 

ELECTRONIC  PARTS  &  EQUIPMENTS 

See  us  U  Builders  for  Bargains  (no  fliers) 
DOW  TRADING  CO.  INC. 

1829   E.   Huntington    Drive 
Duarte  CA  91010  -  213-357-3763 


F.M.  MOTOROLA  GOVERNMENT 

SURPLUS 


Also— Power  Supplies. 
Amplifiers,  Modules,  etc. 
Write  -  Dept.  73 


Used:  R«CDnd.: 
R.394  RECEIVER 

152-172  MC  ..$14.95  $22.50 
T.278THANSMITTER 

152-172  IMC  ...18.96      24,95 
H-267  RECEIVER 

2S-50  MC 19.95 

T  208  TRANSMITTER 

25-50  MC  .....  29.95 

CY -938  CABINET    7.95        9.95 

C.847  CONTROL  BOX    .8.95      12.95 


Send  For  Our  BIG  CA  TA  L  OG  No.  71 


FAIR    RADIO   SALES 

)016  i.  EUREKA  •  Box  DOS  ■  LIMA,  OHIO  ■  45801 
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NEW  G&G  CATALOG! 

MILITARY  ELECTRONICS 


24  PAGES,  czammed  with  Gov't  Surplus  Electronic  G&^t  - 
the  Giggfist  Bar^iii  Buys  in  America!  It  will  pay  you  to 
I  SEND  aSftlfor  your  copy  —  Refunded  with  youi 


first  order. 


BC-223AX  TRANSMITTER  35- 
watt,  CW,  MOW,  Voice,  Crystal  con- 
trol on  4  pre-selected  channels, 
range  2000  to  5200  Kc  by  use  of  3 

Slug  in  units.  Complete. 
IRAND  NEW S27.S0 


APN-I  FM  TRANSCEIVER  400-450 
Mc.  Freq.  modulated  by  moving  coil 
transducer.  Easily  converted  for  ra- 
dio control  or  70  cms.  Complete 
with  14  tubes,  dyn. 
BRAND  NEW SO. 95 


SCR-2T4-N,  ARC-5  COMMAND  SET  Hg! 


Freq. 
Range 

RECEIVERS 
190-550  Kc 
3-6  Mc. 
6-9.1  Mc. 
1.5-3  Mc. 


Type 

Complete 

with  Tubes 

BC^53 

BC-454 

BC-455 

R-25 


Exc. 
Used 

$16.95 
$16.50 
$14,05 


Like 

Hew 

$23.50 
$19,50 
$17.95 
$19.50 


BRAND 

NEW 

$27.50 
$22,50 
$21,50 
$21.50 


.4KC.S11A     Modern  Q-5  Heceiyer  19O-550  Kliz $10.95 

ARC-R22         54O-1600  Khz  Receiver  with  tunin*  graph  $15.95 
R-4  APR-2     Receiver  234-258  MHz.  11  lubes,  NEW  .  .  ,  $8.96 


BC^4S  TRANSCEIVER  16  tubes, 
435  to  500  Mc,  Easily  adapted  for  2 
way  voice  or  code  on  Ham,  Mobile, 
Television  Eicpeiimental,  and  Citizens 
Bands.  With  tubes,  less  power  supply 
in  factory  carton,  BRAND  NEW  .  .  .$16.95 

SPECIAL  PACKAGE  OFFER:  BC-G4B  Transceiver. 
Dynamotor  and  all  accessories,  mcluding  mounting.  UHF 
Antenna  Assemblies,  control  box,  complete  set  of 
connectors  and  plugs.  Brand  New $26.95 


HEADSET  Low  impedance.  With  large  chamois  ear  ^^ 
cushions.   4-tt.  cord  and  plug.  Reg.  $12.50.  OUR  ■■ 

SPECIAL  PRICE     $2.95        ^ 

High  impedance  adaptor  for  above    ........  ,$69^      -^^ 


TG-34A  CODE  KEYER.  seU-conUined, 
automatic,  reproduces  code  practice  signals 
from  paper  tape.  5  to  12  WPM.  Built-in 
speaker.  Brand  new  with  lech  manual,  takeup 

reel  and  AC  line  cord    $24.50 

Code  practice  tapes  for  above  P.U.R. 


TERMS:  25%  Deposit  with  order,  balance  C.O.D. 
-or-  Remittance  in  fuB.  Minimum  order  $5.00  P.O.B.  NYC, 
Subject  to  prior  sale  and  price  change. 


G&G  RADIO  ELECTRONICS  COMPANY 

47  Warren  St.  (2na  Fl)  HYC,  NY  10007  Pti  212-267  4605 


WE  PAY  HIGHEST  CASH  PRICE 

for  Electron  Tubes  &  Semiconductors 

Immediate  Payment  on  Unused  Tubes 

H&  L  ASSOCIATES 

Elizabethport  Industrial  Park 

Elizabeth,  New  Jersey  07206 

1201)  351  4200 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  WesI  Crescent  Avenue 

Allandale,  New  Jersey  07401 


trolled -carrier  operations  into  the  same 
class  as  AM  (where  some  of  the  power, 
which  does  not  show  up  on  the  meters,  is 
"hmit-free") . 

.  What  About  FM?  The  FM  operator 
doesn't  get  off  so  well.  His  power  must  be 
measxired  on  a  carrier-level  basis,  just  like 
the  AM  operator  —  but  he  gets  no  free- 
power  bonus  when  he  adds  modulation. 

And    CW?    Off    fares    poorest    of   all, 

because  the  policy  is  that  power  input  to  a 
CW  transmitter  must  be  measured  with  the 
key  held  firmly  down,  and  this  is  a 
condition  which  is  prohibited  for  any  other 
purpose  on  the  popular  CW  bands.  When 
CW  is  being  used,  the  plate  current  meter 
fluctuates  just  as  does  that  of  an  SSB  rig, 
but  the  CW  operator  does  not  have  the 
freedom  to  load  up  to  higher  power  levels 
and  use  the  "highest  flicker"  method  of 
reading  his  power  input.  He  must  make  his 
measurement  with  the  key  down,  and  as  a 
result  actual  measured  power  during  opera- 
tion seldom  exceeds  75%  of  the  "mea- 
sured" value  for  official  purposes. 

To  summarize,  all  transmitter  power 
measurements  except  those  for  SSB  and 
controUed-carrier  AM  are  made  with  the 
transmitter  carrier  turned  on,  but  no  mod- 
ulation applied.  The  plate  supply  voltage  of 
each  tube  supplying  power  to  the  antenna 
is  measured  individually  (use  care  —  high 
voltages  are  usually  present),  and  the  plate 
current  of  each  tube  is  similarly  measured 
individually.  Legal  power  input  to  each 
stage  is  the  product  of  that  stage's  supply 
voltage  times  plate  current,  and  the  trans- 
mitter's power  input  is  the  total  of  the 
individual  power  inputs  of  each  stage 
which  provides  power  to  the  antenna. 

For  SSB  and  controlled -carrier  AM, 
plate  voltage  and  current  measurements  are 
performed  during  normal  operation,  with 
modulation  applied,  and  the  "highest  flick- 
er" of  each  meter  is  noted.  These  "highest 
flicker"  readings  are  used  to  determine 
legal  power  input  to  the  stage,  and  as  in  the 
other  case  the  power  input  of  the  trans- 
mitter is  the  total  of  all  stages  feeding  the 
antenna. 

.  .  , Staff" 
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COUNTING   SYSTEM 


includes  SN7490  decade 
counter,     SNT44  1      BCD 
decoder-driver,    SN7475 
quad    latch    with    hookups 
instructions 


[msi!0i$5.95 


(0-9) ,  wide  aofile 

Similar  to  Burroughs 


POPULAR  "LINE  LITERS' 


^    2    Utlrjunction   transistors    2N4S91 1.19 

7!    2   N-Channel  plastic  Feta  2N3H1!>  Texas      1.19 

3 Efl-900  Trigger  diodes,   triacs    .  . 

^  2 — ^2N2419  Unijunction  transistots  . 
^  25  CE  lAmp  silicon  "ei^ts.  to  lOOOV  . 
~~\     10 lAmp  60O  piv  silicon  fectiiiers 

□  a  —  lAmp  lOOo  pN  silicon  rectifiers 

□  1  2N3055    NPN    lOOV    15A   TO.'!    trans 

Q     l-Watt  Audio  "IC  amplifier"  WC334 

I    Voltage  Regulator,   0-4  OV  pes    .  . 

4 2N4409    Nixie   tuba   drivers    .   . 


.99 
1.19 
l.DO 
1.00 
1.00 
1.19 
1.49 
1,19 
1.00 


TRIACS  (THyRISTORS) 

Any  3        10%  Discounfl 


PRV      lA  3A  CA 

29  .3S  .45 

35  .45  .B9 

45  .65  .S5 


SO 
lOO 
200 
400 


.95    1.25    1.50    1.7S  2. SO 


eOO   1.25   l.SO   1.95   2.15  2.95 

]B^   CataIo^r^ibe^pticsr^C?^emis,  Pans 


Terms:  ad^l  postaKe.  Rated:  net  30.  cod's  25%, 
Phone  Orders:  W.TkeficM.  Mass.  (6t7|  245-3829J 
Retail:  211  All.ion,  St..  Waki-ndd,  Mass. 

P.O.   BOX  942  A 
Lynnflcld,  Kvass. 
01«40 


POLY  PAKS 


GENERAL  ELECTRIC 
3-WATT  AUDIO  AMP, 


V& 


H^-    3  wa+h   cortinuoLJs   9   to   27  volt  suppW,   S   rn^   sen- 
o^i  sitlvity,    includes    I  I    circuits,    for    phono,    tape    re- 

corders, 'dictating,  TV,   FM,  movie. 


LINEAR    AMPLIFIERS 

Any  3  — ■  10  %  Discount 


n  702 

□  709 

D  ■ 


Wide  Band  DC    . 

Operational     .  .  . 
710      Hi    Speed  DifT.    . 
PI  723       V.    Resulator    . 
L    I  741        Freq.  Oomp  7  09 

D  2809    Dual  7  0S) 

O  2747    Dual  741 


H I G  H  VO  LTAG  E  iepj^trectifiers 

1     AMP    tfOTf.^     /iirC"^B^=^  SILICON 

PIV 
D  2000<' 
D  3000 

n  4000 

d  5000 

neooo 
nsooo 
n  10000 


SILICON 
RECTIFIERS 


PlV 
50 
100 
200 
40O 
600 
800 

lOOO 


lAmp"* 
$.05 

.oe 

.07 
.09 
.12 
.16 

.22 


*  microminiature 


2Ainp 
$.05 

.Oe 

.07 
.09 
.12 
,16 
.22 


3Ainp 
$.08 
.12 
.15 
.22 
.28 
.39 
.59 


4-1000A  FILAMENT  TRANSFORMEBS 

7.5  VCT<a21  AMPS  T17  VAC  PRIMARY 
3%"H,  4yi"W,  3%"D.  NET  WT.8  LBS. 

$14.95  PPD 
PETER  W.DAHL  CO. 

5325  Annette  Ave. 
EL  PASO,  TEXAS  79924  TB!g:91  5-751 -4856 


SPACE  ELECTRONICS  division  of 
MILITARY  ELECTRONICS  CORP. 
HAS   MOVED  AGAIN! 

to   bigger  facilities   to   handle   our  large  stocks  of 

militarv  surplus  electronics.  We  are  always  buying 

and  always  selling.  For  all  your  needs  contact  us  at 

76  Brookside  Drive  •  Upper  Saddle  River 

New  Jersey  07458  •  (201 )  327-7640 


^ HILLTOPPERS 

(NSTAiyr  ERECTIWG 

3EL  6IV1 $14.95 

8EL  2M $16.95 


We  also  make  Saturn  6  Halos  -  -  6  &  2  IVJ  Beanns 

HI-PAR  PROD.  BOX  88  FITCH.  MA  01420 


#  T-3  has  a  powdered  Iron  core  and  is  built  lilte  a  TV  fly  back  Iranstarmer. 
Operates  at  about  800  CPS.  12V  OC  Pti.  using  2N442's  or  equivalBnt.  DC 
output  of  V/DBLR  475  volts  M  watts.  CfT  teed  back  winding  for  2N442's 

t2.75ea.  2forS6.flQ. 
P-7  n?  VAC  Pti.  Sec.  #  1  185  VAC  »  120  ma.  Sec.  #  2  6.3  VAC  ©  4A- 
Oooble  Half  Sfiell  MlaM  Bok  Type.  SX  146  type.     $2.7S  ea.  -2  for  $5.00. 

SEE  MARCH  ISSUE  FOR  SUPER  VALUES 

TOWER  COMIViUNICATIONS 

1220-22  Villa  St.,  Racine,  Wl  53403 


SURPLUS 


EST 


EQUIPMENT 

Electronic  Parts,  Tubes,  Radios 
New  &  Used  Amateur  Gear. 

Send  25i  for  flyer  listing  hundreds  of  bargains, 
and  we'll  add  your  name  to  our  permanent 
mailing  list. 

JEFF-TRONICS 

4252  Pearl  Rd.        Cleveland,  Ohio  44109 


FM  Schematic  Digest 

A  COLLECTION  OF 

MOTOROLA  SCHEMATICS 
Alignment,  Crystal,  and  Technical  Notes 
covering  1947-1960 
136  pages  11/2"  X  17"  ppd  $6.50 

S.  Wolf 

11 00  Tremont  Street 

Boston,  Massachusetts  021 20 
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73  Reader  Service  Coupon  \ 

Now  we  don't,  say  that  every  single  reader 
must  buy  every  last  product  advertised  In  73. 
We  believe  that,  but  we  don't  say  it.  Tha  vary 
least  every  reader  can  do  is  to  put  on  a  show  of 
interest  in  the  products  herein  advertised.  To 
make  this  a  simple  task,  even  for  the  laziest 
reader  (now  there  is  a  contest  for  you!),  we 
have  cleverly  arranged  the  advertising  index  to 
double  as  a  readers  service  coupon.  AJI  you 
have  t...  do  is  tear  it  out  (or  photocopy  it)  and 
send  it  in  with  the  appropriate  bojtes  marked, 
(We  have  a  prize  for  tha  most  boxes  marked 
.  .  .  3  silent  prayer  of  thanks  from  the  pub- 
lisher). We'll  accept  postcards,  slips  of  paper,  or 
almost  anything  else  that  lists  the  companies 
you  want  to  hear  from  and  your  address. 

No  one  likes  to  go  into  a  store  without 
buymg  something,  right?  It  is  the  same  with 
these  information  requests.  You  will  be 
expected  to  buy  something.  Oh,  it  doesn't  have 
to  be  a  S50,000  antenna  system,  but  it  should 
be  something'  modest  ,  ,  .  a  transceiver  ...  a 
linear  .  .  .  you  know,  We'JI  leave  the  decision  up 
to  you,  knowing  that  we  can  trust  you  to  do 
the  right  thing. 

And  we  are  definitely  not  saying  that  the 
use  of  this  service  coupon  has  any  curative 
powers,  but  we  cannot  but  notice  that  many 
readers  report  remarkable  relief  from  simple 
b  ackache,  headaches,  lumbago,  and  acid 
indigestion  after  sending  in  their  coupon.  Why 
take  any  chances? 


Advertiser  Index 


Alarm  System    59 
American  Xtal    97 
Arnold   97 
ATV    102 
Babcock    Cover  1 1 
B  &  W   84 
CallboQk    91,  101 
Camp  Butler   33 
Circuit  SpecipEist^   39 
Crawford    98 
Dahl    m 
Dow    109 
□  rake   Cover  IV 
Dy  Comm    92,  93 
EKY     tOl 
Epsilon   98 
Erickson   91 
Estes  83 
Fair    109 
Freck    93 
Gateway    107 
G  &  G    no 
GoofShearT    109 
Gresorv    51 
Hal    34,  101. 
Hallicrafter 
Henrv    23 
HT  Par     1 1 1 
H  &  L     110 
Hy-Gain    44,  45 
Internat'l  Xtal    21 
Jamea    101 
Jan  Xtal    107 
Jane?   71 


,  102 


Jefftronic*    111 
L.  A.  Electfonlcs  84 
Larson    68 
Levuispaul     1  10 
Mann   53 
MB    97 
Mosley   63 
Motorola    Cover  1 1 1 
Pal    71 
Paradd    71 
Pickering  89 
Poly  Paka   111 
Radiation  Devices   59 
R  P    62 

Selectrojiics   102 
Sentry   43 
Space    111 
Standard   57 
Star    84 
Swan   34,  35 
Telrex    27 
Top  Band    90 
ToAcr    1 1 1 
Vanguard    62.  71,91 
Vibroplex    102 
VUawasee  98 
WNY  Hamfest   97 
WoFf    1  1 1 
WorJd  QSL    59 
73  STi^f  f 

Subscriptions   75 

Radio  Bookshop    12,13,71 

FM  Book^   65 

FtTTY    5b 


MAEL  TO   73   Inc.,  Peterborougti   NH  03458 
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73   MAGAZINE 


